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CW.nasenclever  Sbhne 
-^DUSSELDORF.r1 


Special 
Machinery 

FOR  MAKING 

Bolts,     Nuts,     Rivets, 
Insulator     Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 


HADFIELD'S 


STEEL  FOUNDRY  Co.,  LTD., 

SHEFFIELD. 


JD? 


CROUP     OF     TRAMWAY     WHEELS     AND     AXLES. 


HADFIELD'S    PATENT    "ERA"    MANGANESE    STEEL 

13    THE    SUPREME    MATERIAL    FOR 

TRAMWAY  POINTS  AND  CROSSINGS  AND  CRUSHER   WEARING   PARTS. 


DElEMBEK   2,    I9O4. 
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^(^llSlLTjf         Miscellaneous 


Mr.  C.  H.  HUGHES,  M.l.Mech.E.. 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 

Telephone  No.:  5754  Bank.  Write  for  particular' 

GRAHAM,  MORTONS 

Head  Office  and  Works,    TiFEDS. 

M  .iters  and  Erectors  of  all  Classes  of 

CONVEYING    PLANTS,   COAL    HANDLING    PLANTS, 
AERIAL  ROPEWAYS,   &c,   &c. 


WAYGOOD  LIFTS 


FALMOUTH  ROAD,  LONDON,  S. 


WALTER  SCOTT,  Ltd.,  St 

Rolled    Steel    Joists,    Channels,    etc 


LEEDS    STEEL 

LEEDS, 
ENCLAND. 


I    Blooms.    Billets.   Slabs,    Tinbarv    Rounds   an 

Speciality:  TRAM  RAILS. 


I  IRES 

I     M.      CLC 
*«■■■■■■    ' 


ORTUNES 


IN 
WASTE 


IREE2S?erand  MACHINERY. 

GLOVER    &    CO..     Patentees,     LEEDS. 


CHEAR     POWER. 

SMITH'S 

Backus  Water  Motors 


1,16  to  10  H.P. 

Will  drive  any  class  ol  Machinery,  and 
work  on  15  1b.  pressure. 

ERIC  S.  A.  SMITH,  engineer 

, >-VVV?...,.:.'i    BRIDLINGTON. 


PAGE    6    ROWLINGSON, 
Chartered  Patent  Agents. 


Associate  Member 
h;is  had  a  large  experience  as  a  Practical 
ially  qualified  to  deal  with  the  most 
uccessfully.       Write   for    Hindbeok   of 


The  CRYPTO  ELECTRICAL  Co., 

3,  Tyers  Gateway,  Bermondsey  Street, 

Telephone:    12830  Central.  LONDON,      S.E. 


filHIGH    SPEED 

INDICATORS. 


Hannan  &  Buchanan, 

75.  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON     GAUGES. 


I   iitiiii-rnn 


trument  M« 


The    "SHAW"    Patent  Steam 
—    Valves  .  . 


Renewable    Seats,    Interchangeable 
icentric    Valve.    Compound    PacKing 
to    Spindle,    Special     Metal,     and    High. 
Class  Worhmanshlp. 


Try    Them   !      Sent  on  Approval. 


JOSEPH  SHAW,  At.eVw'orK..  HUDDERSFIELD. 


ENGINEERING  PHOTOGRAPHY 


'  BOOKER    &    SULLIVAN, 

67  and   69,  Chancery  Lane,  Telephone:  9252  Central. 


LONDON.  W.C. 
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CONTRACTS. 

ASYLUMS   COMMITTEE    OF    LONDON 
COUNTY  COUNCIL. 
im..  «..,i,.mc  rommittee   of    tile  London  County  Council   an  pre- 
T^0y«^iveTKNL>ERSf.»r  th.  1  NS  1AI.1  ATIOX  of   HEATING. 
?EOTILATIsM.   and    HOI -WATER    PUNT    at   the    Long   Grove, 

Atsu^ZTuT\':i\TL\r:z::::i  ™£\,»*  contract.  «,<>, 

„I  if  in  "..I  s.hrdulcs  thereto  annexed,  together  with  plans  and 
cover  can  be  obtained  Iron,  the  Cle.k  of  the  Committee,  No.  6, 
Wa?erl<£,  Place,  Lond.,,.  S.W  ,  one,  attc-  Thursday,  the  .st  Member 
proximo  on  payment  of  a  depos.t  of  £s  for  each  copy.  The  ..mount 
boosted  will,  after  the  Committee  have  come  to  a  decision  upon  the 
Tenders  received,  but  not  before,  be  returned  to  the  enderer,  provided 
he  shall  have  sent  in  a  bo«&  fide  Tender  and  shall  not  have  withdrawn 
thTe1.d«ers  must  be  on  the  printed  form,  and  mart  be  accompanied  by 

the  form  of  contra,  t  and  s.hcdules  thereto  and  bond  „.„„.„.„ 

The  Tender  and  accompanying  doe  uincnls, .pleted  in  accordance 

•Jufiw.  instructions  must  be  enclosed  in  the  authorised  sealed  cover, 
W„dorsed'  TendeMor  Heating,  Long  Grove  Asylum,"  and  be  delivered 
«, he  Office  of  the  Committee  6.  Waterloo  Place.  London,  SW..  on 
or  before  Monday,  the  23rd  January,  .905,  after  which  no  Tender  will 
beA„CveTeender  not  made  on  the  printed  form,  or  not  filled  up  and  com- 
plete in  every  particular  in  accordance  with  the  instructions,  will  be 
reJTheeCommittee  do  not  bind  themselves  to  accept  the  lowest  or  any 
^contractor  will  have  to  enter  into ,a  bond I  in  the  penal  sum  of 
JI20O0  with  two  approved  sureties,  c.i.  h  111  11.1  'inn  01  ±1,000,  as 
security  lor  the  due  performance  of  the  contract. 
R.  W.  PARTRIDGE, 

Clerk  of  the  Asyl 
Asvlums  Committee  Office, 

6  Waterloo  Place,  London,  S.W., 


,  .LiCl  loo    I   i..ee,   **~..  — . 

November  16th,  1004. 


EAST       COWES       URBAN        DISTRICT 
COUNCIL.   ISLE    OF   WIGHT. 
TENDERS    FOR    ENGINE    AND    SUCTION    GAS    PLANT. 
Subject  to  the   sanction  of  the   Local  Government  Board  to  the 
"Th^ounS'^lt^TEND'ERS   for    one  50-H.P.    ENGINE  and 
crrTION  GAS  PLANT,  fitted  and  fixed  complete  ,  in  accordance  with 
SUCTION  gas  1     .        .  Tender,  which  can  be  obtained 

?o'mP  IhetrEngn-r.W.  Brown,  700,  H.gl.  Road.  Tottenham,  or  f. 

aZu!  La.l-i.  T..-*n     Hall.  East  Cowes.   Snieevor  to  the  Cou 


which  will  be  retumed 

:eptcd  will  be  required  to 


ipou  the  deposit  of  £? 
bona  tide  Tender.  T„„j.r  1=  - 

The  person  or  lirm  whose  Tender  is  a 
,nt,r  into  a  written "  I  and  provide  two  sureties 

«!alfd  Tenders  to  be  sent  to  the  Offices  ol  the  Council,  Cowes 
-drfresstl I  tie  C'l.,1,  to  the  Urban  D.sl.ict  Council,  and  endorsed 
"Tenoer-  for  Engine  and  Suction  Gas  Plant."  on  or  before  the 
«oune.,  cTnot  bindjhemselv.sjo  accent  anvTendcr 


Council  Offices,  Cowes, 
November  12th,  1004. 


ml  themselv.  s  to  accept  any  1 
UlllKSToXE    I.A.MANT, 

Clerk  to  the  Council. 


EAST       COWES       URBAN        DISTRICT 
COUNCIL,    ISLE    OK    WIGHT. 
TO    PUMP    MAKERS. 
Subject  to  the  sanction  of  the  Local  Government  Board   for   the 
ISfScS  to^UTENl'-'i  ,RS  ...1    UNK    SI   1    .4    Min.    THREE. 


with  printed 
roni  Albert  E. 
a  fide  Tender. 


THROW  DE 

'    'ii''' 

forms  of  specification  and    I  en   cr, 
Engineer,   W,    BrOWD 

Barton,  Town    II all.    '  '  .      , 

"ite  Council  do  not  bind  themselves  to  accept  any  Tender. 
ATHERSTONE    DAUANT, 
Council  Office,.  Cowes.  Clerk  .0  Ih,  Council. 

November  12th,  1904- 


Contracts 


GAS 


COGNTY      OF       LONDON. —TO 
ENGINEERS    AND    OTHERS. 

The  London  County  Council  invites  TENDERS  for  the  SUPPLY. 
DELIVERY,  and  ERECTION,  cnip let.  I  three  MAIN  DRIVING 
GAS  ENGINES,  together  with  ...  ta.n  Al.'XIl  I  ARY  GAS  ENGINES 

and  all  accessories,  at  the  Council's  hl..m  1 1  Lumping  Station,  to 

be  erected  in  York  Road,  Battersea. 

Persons  desiring  to  submit  'lenders  may  obtain  the  drawings,  speci- 
fi.ations,  bills  of  quantities,  form  of  lend...  and  other  particulars, 
upon  application  to  the  Council's  Chief  Eiigim  11.  Mr.  Mai  met  Fit;- 
MAURICE,  C.M.G.,  at  the  County  Halt,  Spi  ngGan  ens,  S.W  .and  upon 
payment  to  the  Cashier  of  the  Council  ol  the  sum  of  Two  Pounds. 
This  amount  will,  after  the  Council  or  its  Committee  have  come  to  a 
decision  upon  the  Tenders  received,  but  not  leioie,  be  returned  to  the 
tenderer,  provided  he  shall  have  sent  in  a  bona  fide  Tender  and  not 
have  withdrawn  the  same. 

Tende.smust  be  upon  the  official  forms,  and  the  printed  instructions 
,  ontained  tin  rem  must  be  sti  icily  complied  with. 

The  contractors  will  be  bound  by  Ihe  contract  to  pay  to  all  worknun 
(except  a  reasonable  number  of  legally  bound  apprentices)  employed 
bythemwagesatratesn.it  less  and  to  obs  iu-  hours  of  labour  not 
greater  than  the  rates  and  hours  set  .  nt  in  tin  Conner's  list,  :  nd  such 
rates  of  wages  and  hours  of  labour  will  be  inserted  in  and  form  part  of 
the  contract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall,  in  a  sealed  cover, 
addressed  to  the  C  e.k  ol  the  London  County  Council,  Spring  Gardens, 
S.W.,  and  marked  "Tender  for  Gas  Engines,  Falcon  Brook  Pumping 
Station." 

No  Tender  will  be  received  after  io  a.m.  on  Tuesday,  the  6th  day  of 
December,  1904. 

Any  Tender  which  does  not  comply  with  the  printed  instructions  for 
Tender  may  be  reject  d. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender 
and  it  will  not  accept  lire  Tender  ol  any  person  or  firm  who  shall  .  n 
anv  previous  occasion  have  withdrawn  a  Tender  alter  the  same  had 
been  opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory 
to  t tie  Council. 

G.   L.  GOMME, 
Clerk  of  the  London  County  Council. 


EAST       COWES       URBAN        DISTRICT 
COUNCIL,    ISLE    OF    WIGHT. 
TENDERS   FOR   MAIN    FROM    WATERWORKS   TO    TOWER. 
Subject  to  the  sanction  of  the  Local  Government  Board  for  the 

neTheSaclur.cnS  invite  TliXDERS  to   LAY...  in.  CAST   IRON  MAIN 
1,0m  the  Waleiw.rk     tollett    '        1  in;  V'.  I.  ■■■..  Grove. 

together  with  valves  and  all  necesc.,,-.  ..dance  with 1  the 

printed  forms  ol  ipectficauoni  and    Tender,  which  can 1  be  obtained 


The  person  1 


firm  whose  Tender  is  accepted  will  be  required  to 
ten  contract  and  to  provide  two  sureties. 
Sealed  Tenders    to   be  sent  to  the  Office  of    the  Council,    Cowes, 
id'drcssed  to  the  Clerk   to  the    Urban    District    Council,  and  endorsed 
"  Tender  for  Water  Main,"  on  or  before  the  7th  December,  1904. 
The  Council  do  not  bind  themselves  to  accept  any  Tender. 
ATHERSTONE    DAMANT, 

Clerk  to  the  Council. 


JOHANNESBURG     Ml'NR  IPAI.1TY. 
The  Municipal  Council  of  Johannesburg  is  prepared  to  receive 

TENDERS    FOR:— 
TK\NslORMER   1'ILLARS   and   SULK  IIGEAR   to  Speci 
ication  No    8  ol  thu.  Consulting  Engineers,  Messrs.  Mokdey  and 

DaWHAKX    82,  Victoria  Street,  London.  S.W 

Conies  may  be  seen  on  and  after  Saturday,  Novembfi  5th,  at  the 
Council  Offices,  Johannesburg,  and  at  the  Comulting  Engineers 
Offices  in  London,  and  may  be  obtained  onpaymenl  pi  five  Guineas, 
which  will  be  returned  on  receipt  ol  ..  fcona  fidt  lender. 

T„,„l,-,s  must  be  addressed  to  Messrs.  Mimnnv  S  DAWRARN,  82. 
Victoria .Street.  Westminster,  S.W..  and  received  by  them  not  later 
than  Tuesday,  December  27th,  1904. 

The  lowest  or  any  Tender  will  not  necessarily  be  accepted,  and 
the  Council  will  not  be  responsible  for  any  expenses  incurred  in 
Tendering.  _    FEETHAM. 


Johannesburg. 
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HH.XTY      BOROUGH      OF      CARDIFF. 

t       TO   MAKERS  OF  PUMPING  MACHINERY,  STEAM 
HOILERS.  AND   GAS  ENGINES. 


MACHINERY  and  PLANT  rcquiicd  in  , ie,  u,,ii  with  the  proposed 

Western  District  Main  Outfall  Sewer  as  follows:— 

CONTRACT  No  i.— For  combined  sewage  Pumping  Engines  and 
Pump*  of    ,      iximum  capacity  of  700.000  gallons  per  hour. 

CONTRACT  No.  2.— For  the  Steam  Generating  Plant  required  for 
Contract  No.  1. 

CONTRA!  T  No  3.— For  two  Seta  of  Gas  Engines  and  Centrifugal 
Storm-water  Pumps,  each  capable  of  discharging  080.000  gallons  per 

Drawings  and  provisional  specification  mav  be  seen  and  full  par- 
VOrks  may  be  obtained  at  the  office  of 
Mr.  W.  HARPDB,  lf.InSt.CE.,  the  Borough  Engineer,  Town  Hall. 
Cardiff,  on  and  after  Monday  November  7th,  and  copies  of  the 
drawings  and  specification,  with  forms  of  Tender,  will  be  supplied  on 
receipt  of  a  deposit  of  Five  Guineas,  which  deposit  will  be  returned  on 
receipt  ,,t  a  bon&fide  Tender. 

Tenders,  sealed  and  endorsed  "Tenders  for  Pumping  Machinery,'' 
to  be  delivered  at  my  office  on  or  before  Wednesday,  December  21st. 
The  Corporation  docs  not  bind  itself  to  accept  the  lowest  or  any 
il  not  be  liable  for  or  defray  any  costs  incurred  in  the 
preparation  of  anv  Desigos  and  Tenders. 
Town  Ha  J,  L.  WHEATLEY,  Town  Clerk. 

October  31st.  1904. 


B 


OKOL-GH   OF    CHIPPENHAM    URBAN 

DISTRICT   COUNCIL. 

WORKS  OF  SEWERAGE  AND    SEWAGE    DISPOSAL. 

The  Chippenham   Urban  District  Council  are  prepared  to  receive 

the  following    NEW  SEWERS,    with   MANHOLES, 

H.UMIIM,  CHAMBERS  and  other  works  connected  therewith:— 

About  850  yards  of  9  in.  diani.  Pipe  Sewers. 


The  building  of  Detritus  and  Screening  Tanks,   Liquifying  Tanks, 

Contact    Filter    Beds,   Low  level    Code-ctuie;    Tank.    Percolating   Storm 

Filter,  Engine  and  Pump  House.    The  fixing  of  all  Machinery.  Valves, 

Pipes,  etc. 


'ipes, 

ition,  quantities,  and  form  of  Tender 
obtained  ironi  the  Engineer,  Mr.  A.  E.  Adams,  A.M.I .  M  I 
Street,  Chippenham.  Wilts,  on  payment  of  the  sum  of  £2  2s.,  which 


e,i  on  the  receipt   of   a    fond  tide  Tender  and   of   the 
□  and  priced  quantities. 
The  drawings  may  be  seen  at  the  Engineer's  Office. 
Sealed  Tenders,  upon  the   lorin  supplied,  to  be  sent   in   addressed  to 
the  Town  Clerk,  Chippenham.  Wilts,  not  later  than  Ten 
morning  of  Tuesday,   the  thirteenth  day    ol    December,    1004,   and 
•  ler  lor  Chippenham  Main  Drainage,  St." 
The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

FRANCIS  H.  PHILLIPS.  Town  Clerk. 
Chippenham 

1 1 ,  1004. 


THE  SOUTH  INDIAN  RAILWAY  COMPANY,  LIMITED, 
,  pared  to  receive 

TENDERS    FOR   THE    SUPPLY   OF:— 
(1)  GENERAL  STOl 

Metals,  Oils  an, I  I  1  ibber,  and   Sundries 

OHOTIVI    STORES      Comprising   Cranks.    Copper 

I 
riONERYi    Comprising    Books,     Paper,    Envelopes, 
Ink,  and  Sundries 

PlTeS]  ins  of  100  ft.  by  2s  fi. 

II  and  Form«of  Tender  may    be  obtained  at  the  Com 

Tenders,   add  esscd  to  the  Chairman  and   Directors  of   the  South 
:  ,  il  "Tender  for  Gen,  - 
I  be,  must  be  left  with  the  undersigned  not  later  than 
Twelve  1  '  ,    1004. 


r  Tender. 


Specification  No.  1,  and  of  10s.  for  each  copy  1 


1  may  be  obtained  atthi 

Victoria  street    Westminster    on  pavmenl  of  5s,  per 
By  order,         HENRY  W.    N"l  M  1 

M.iuagn 
1,111,  li  Street,  London    I    ' 
:5th,  1904. 


JOHANNESBURG     MUNICIPALITY. 

The  Municipal  Council  of  Johannesburg  is  prepared  to  receive 

TENDERS  FOR 
TWO    35   ton     ELECTRIC    OVERHEAD     TRAVELLING 
CRANES 

to  Specification  No.  0  of  their  Consulting  Eng  neers,  Messrs.  MORDET 
AM)    DAWBARX.  82,  Victoria  Street.  I.on  Ion.  s,.W. 

Copies  may  he  seen  on  and  after  Saturday,  November  5th,  at  the 
1  esburg     ,nd    at    the   Consulting    Engineers' 

lined  on  payment  of  F.ve  Guineas, 
which  will  be  rata  .  •      nreca  Ipl  ol  .1  bona  rWeTendcr. 

Tenders  ma  II  ,.:>ky  and  Dawbarn,  82. 

V  cl ■■:  .,  -      et,  Westminster,  S.W.,  and  received  by  them  not  later 
than  Tuesday.  Dcctmbtr  :7th.  :o04. 

The  lowest  or  any  Tender  will  not  necessarily  be  accepted,  and  the 
Council  will  not  be  responsible  for  any  expenses  incurred  in  Tendering. 
R.  FEETHAM, 
lohrmneshurC  T,  wn  tie  1  k. 


WELWYN  RURAL  DISTRICT  COUNCIL. 
WBLWYN    SEWAGE    DISPOSAL. 
(  I'M  RACT    No.    2. 
TO  OIL  ENGINE  AND  PUMP  MAKERS. 
The  above-named  Council  are  preparer  to  receive  TENDERS  for 
the  SUPPLY,    DELIVERY.   ERECTING,  and  SETTING  to  WORK 
of  TWO  OIL    ENGINES    and    TWO    TREBLE-RAM    PIMPS     to. 
U  II  in  gs,  Pipes,  Tools,  &c,  in  the  Parish 


which  will  be  1  clurned  ,  11  receipt  of  a  bona  fide  Tender. 

Sealed  Tenders,  on  the  form  supplied,  and  accompanied  by  the 
contractor's  full  detailed  specification  and  drawings," and  endorsed 
"  Welwyn  Sewage  Disposal— Contract  No.  2,''  to  be  delivered  to  me 
on  or  before  M>  mi. iv   the  loth  ilav  ot  December,  1, ,01. 

The  Tenderswill  be  opened.,!  the  meeting  of  the  Council  to  be 
lcUl.it   the  Board  tc 11.  I'm, ,11  Workhouse,  Welwyn,  on  Wednesday, 


November  .-.'n,!.  lo.p 


COUNTY  OF  LONDON.— THE  LONDON 
COUNTY  COUNCIL  TRAMWAYS 
TO     ENGINEERS     AND     OTHERS. 
I  1  ,11   \HERS  for    the     MANU- 

1  I     11   RE       '  PPLY    DELIVERY,   and    ERECTION    ol    SEVEN 
vi  ,  required  for  use  at  the  Council's 

,  i 


9  ft.  9  in.  bye 


tonal   dimensions  ;    two  tanks.    4 

ins;  and  four  tanks,  15  ft.  g  In.  by 

1  V  nil     the     drawings, 

Hall.  Spring  Gardens, 
the  Cashier  of  the  Conn. 

Pounds.    Tin  eCounclloi  c  mmittee  have 

,,iers  received,  but  n 

re'.ntne,!  to  ;'  ,  ,       '    .  : 

Tender  and  n,  -c  will  the  fee 

be  returned  n    ess  a  I    rider  Is  submitted. 

Full  parti-  ni. i'  r 

Countv    ll.ill.  prenoii  i.  I  Ihl    Re   for   the   speciri- 

Tendcrs  must  be  up  -n  the  oineial  iomiis,  and  the  printed  instructions 
contained  therein  inii.t  be  strictly  compiled  with. 

1  bound  by  the  contract  to  pay  to  all  workmen 

illy  b id  apprentices)  employed 

by  them  wag< 

greater  than  the  rates  and  hours  set  out  in  the  Council" 

will  be  inserted  in  and  form  part 

i 
priuej  Gardens, 
ei   ranks  I  ,C.C.  1  Runways." 
Ill  be  received  afto 
nth  dav  of  D 
Any  Tender  which  does  not  comply  with  the  piiuted  instructions 

and  it  will   , 


the 


:  l  ,11 


for  the  Wlthd  t 

."MM  I- 
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found  leadily  by 


In  order  to  t 


page*  23  and  25. 
'e  fair  treatment  to  advertisers,  each  film  isindexedi 
prefer,  however,  to  be  entered  under  two  or  more 


tor  each  additional 


ider  its  l^aJinR  speciality  only. 
liferent  sections  can  do  so  by  a 


Artesian  Well  Machinery, 
Belting. 

Binncy  &  Sun.  Catherine  Sticet  Cilv  Road,  London,  E.C. 
Fleming,  Birkby  *  Goodall,  Ltd..  West  Grove,  Halifax. 
Roatendalc  Belting  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester. 


John  Thompson,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London. 

E.C. 
Cochran  &  Co.  (Annan),  Ltd.,  Annan,  Scotland. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Pcriam.  Ltd.,  Floodgate  Street  Works,  Birmingham. 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

E.  &  F.  N.  Spon.  125.  Strand.  London.  W.C. 

Cables. 

St.  Helen*s  Cable  Co..  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Catalogues,  Printing,  &c- 

Atlantic  Pi  ess,  Ltd.,  Weymouth  Street,  Manchester. 

Southwood,  Smith  &  Co.',  Ltd.,  Plough  Court,  Fetter  Lane.  London, 

E.C. 
Spottiswoode  Advertising  Agency,  8,  New  Street  Square,  E.C. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London,  E.C. 

Cisterns,  Tanks,  &c. 


Clutches  (Friction). 


Colliery  Plants. 

Grahatr,  Morton  &  Co.,  Ltd.,  Leeds. 


Condensing  Plant. 

Concentric  Condcns 
W.C. 


denser,  Ltd.,  23.  X"i  ttiunihei  land  Avenue,  Londor 
1  &  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 

G.  H.  Hughes,  A.M. IMF..,  97,  yueen  Victoria  Street.  London.  EC. 

Continental  Railway  Arrangements. 
South  Eastern  S  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 


Adoll  I! 
Hrown 


■hlis.  Germany. 

;<],  Victoria  Sticct.  London,  S.W. 

on  Wall  Buildings,  London,  E.C. 

ishopsgate  Street  Within,  London, 


Coverings  (Boiler) 
Magnc-,  .  u  1  hlngton  Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

JoB.ph  Booth  H  litos.  Ltd,  Rodley.  Leeds. 
Thomas  Hroadbcnt  &  Sons  Ltd..  HuddcrsSeld. 
Nlles-Hemenl  Pond  Co..  23-25,  Victoria  Street,  London,  S.W. 
Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd..  Lincoln,  England. 


Cutters  (Milling). 
E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Echo,  Birminghj 

Destructors. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 


Dredges  and  Excavators, 


^^.o„s^  «  w.^  ihws..,  Hoboken,  near  Antwetp. 
Rose,  Downs  &  Thompson.  Ltd.,  Old  Foundry,  Hull. 

Economises. 

E.  Green  &  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

AUgemeine  Elektricitats  Gesellschaft,  Berlin,  Germany. 
Hroadbcnt.  T.  W.,  Victoria  Electrical  W01  ks.  HuddcrsSeld. 
Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 
Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works   Belvedere 

Road,  London,  S.E. 
Crompton  &  Co..  Ltd.,  Arc  Works.  Chelmsford. 
Crypto   Electrical  Co.,    3,   Tyer's   Gateway,    Bermondsey    Street, 

London,  S.  E. 


India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd  .The, 

Silvertown,  London,  E. 
Mather*  Piatt,  Ltd..  Sallord  [ion  Woiks,  Manchester. 
Matthews  &  Yates.  Lid.,  Swinton,  Manchester. 
Mix  and  t.enist,  Berlin,  W.,  Germany. 
Nalder  Bros.  \  Thompson.  14   One.  11  street,  London,  E.C. 
Newton  Brothers,  Full  Slieet,  Derby. 
Phoenix  Dynamo  Manufacturing  Co  .  Bradford,  York6.    , 


Premier  Electrolyte  Co.,  26,  Spital  Square 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Buck 


Engin 
London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell.  London,  E.C. 

Engines  (Electric  Lighting). 
J.  &  H.  McLaren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd..  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd.,  Leeds,  England. 

Engines  (Stationary). 
Allis-Chalmers  Co.,  533,  Salisbury  House.  Finsbury  Circus,  London, 


Socst,  L.,  &  Co..  Ltd.,  114-116,  Victoria  Street.  London.  S.W, 
Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd.,  Steam  Plough  Works,  Leeds. 
Garrett  &  Sons,  Ltd.,  Richatd,  Lciston,  R.S.O.,  Suffolk. 


Engravers. 
Jno.  Swain  &  Son,  Ltd.,  58, 

Fans,  Blowers. 

David  on    ft    Co.,   Ltd.,   " 

James  Keith  & 


Street,  I.ondo 


E.C. 


•Sirocco"    Engineering    Works,    Belfast, 

Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 
fc.u. 
Matthews  &  Vates,  Ltd.,  Swinton.  Manchester. 


Town,  London,  E. 


Firewood  Machinery. 

M.  Glover  it  Co..  Patentees  and  Sa 


December  2,  1904. 


AGE'S    WEEKLY. 


— ' ' (Sr 


Miscellaneous 


Cunliffe 
&  Groom, 

Ltd. 

Broughton  Lane. 

MANCHESTER 


i..r  NEW. 


TLtst 
Of  TTools 

Brass  . 
Finishers 


Finishers'  Milling  Machine. 


Y 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By   Electric  Light  in 

your  own  office.      ■* 

640      MACHINES      IN      USE. 

Full  Particulars  on  application  to  the  Original 
Inventors I— 

B.  J.  HALL  6  CO., 

Drawing  Offict  Stationers, 
39,  Victoria   Street,  LONDON,  S.W., 


YOST 


TYPEWRITER 

FOR 

BEAUTIFUL 
WORK 


wpm 

High-Grade 

Steam   and 

rl  1    \ZZ- 

•L 

Power 

Pumping 

■   J^-JL 

1  ■".    ""■ 

•  ^SSll&Jl-^te''^^" 

',■' 

Machinery . 

^nc 

.1//  si  es  foi  any  duty 

"- 

Send  for  Illustrated 
Calal  . 

Fairbanks, 

Morse    cv 

Manti/di  turers, 

( !om 

>;mv 

Fra 

iklin  &  Monroe  Streets, 

126,  Souths 

Is  ,\ 

.  r  s  \ 

Li  ndi  11.  Eng. 
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Buyers'    Directory— ( Continued). 

Fountain  Pens. 

Mabie,  Todd  It  Bard,  93.  Cheapside,  London.  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd  ,  Coventry. 

Forgings  (Drop). 

j.  H,  Williams  &  Co..  Brooklyn,  New  York,  U.S.A. 

Furnaces. 
Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works.  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd..  Leeds 
W.  F.  Mason.  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

Graham.  Morton  &  Co.,  Ltd.,  Leeds. 

W.  F.  Mason,  Ltd..  Engineers.  Manchester. 

Power-Gas  Corporation,  Ltd..  30.  Victoria  Street,  London,  S.W. 

Gears. 

Buffoline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 
Hamilton  .v.  Co.,  J.  B  .  14s.  Cannon  Street.  E.C. 

Gold  Dredging  Plant. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London.  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steaml. 

Davis  &  Piimrose.  I.eith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co..  23-25.  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 
S«  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd  ,  Highroad  Well  Works.  Halifax. 
Niles-Bement  Pond  Co  ,  23-25,  Victoria  Stre.t,  London,  S.W. 

Icemaking  and  Refrigerating  Machinery. 
H.  J.  West  &  Co.,  114-118,  Southwark  Bridge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes.  Lid.,  41  &  42,  Clyde  Place.  Glasgow. 
Hamuli  S  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Askham   Bros.  &  Wilson.  Ltd  ,  Sheffield. 

(  onset!  Iron  i  <>     1  td    Conner,    Durham   :nvl  N'cw,  astlr-on-Tyne. 

.„,      !,         .11    1  'Mint.  Shadwell  Street,  Birmingham. 
Farnley  Imu.  '    ,    iM    1  .  els  England. 
Fried.  Krupp.  Gru-onwerk.  M.igdebuig-Buckau,  Germany. 
Hadfields  Steel  Foundry  Co  ,  Ltd.,  Sheffield. 
L  Frederick  Melling.  14.  Park  Row,  Leeds.  England. 
Parker  Foundry  Co..  Derby. 

Purden,  fol  ...  :    F01  ge,  by  Mat  j  bill,  Gla 

Walter  S.  ott.  Ltd    Leeds  steel  Works,  Leeds,  England. 

Gilbert  1  hompaon  &  C ,  Victoria  Street,  London,  S.W. 

WoodhonK  ft  Rureon.  Sheffield, 

Ironwork  (Constructional1. 
F.A.Keu    [uxon&Co    Barn  Street,  Birmingham. 

Ironwork  (Galvanised!. 

F.  A.  Keep,  Jux  in  \  Co..  Barn  Street.  Birmingham. 

Jointing  Materials. 

Richard  Klinger  a  Co., ' '    Fenchurch  Street.  London.  EC. 

Laundry  Machinery. 

W.    Siimmcrscales    &    Sons,    Ltd.,    Engineers,    PheenI]      I     urnlrv 
Kcighley,  England. 

Lifts. 

YVaygood  &  Co.,  Ltd.,  Falmouth  Road,  London, S.E. 

Lubricamts. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London.  S.E. 
Reliance  Lubricating  Oil  Co.,  The.  19  &  20,  Water  Lane,  Great  Tower 

Street.  London.  EC. 
Matthew  Wells  &  Co  ,  H .Iranian  street  Oil  Works,  Manchester. 


Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertrams.  Ltd.,  St.  Katherme's  Works  s,  irniies,  1-  dinhurgn. 

Breuer,  Schumacher    &    Co,  Ltd.,    Kalk,  near    Cologne-on-Rlunc 

(Germany). 
Britannia  Engineering  Co  ,  Ltd  ,  Colchester,  England. 
C.  W.  Burton  Griffiths  and  Co.,  1,  2,  &  3,  Ludgate  square,  Ludgate 

Hill,  London.  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,  0-15.  Leonard  Street,  London,  E.C. 
Cunllffe  &  Croi.m,  Ltd  .  Biuughlun  Ironworks.  Manchester. 

Iones  &  Lamson  Machine  Co..  07,  Oueen  VicloriaStreet.  London,  E.C. 
ohn  Lang  Sx  Sons,  Johmtone.  near  Glasgow, 
-uke  &  Spencer,  Ltd.,  Broadheatb,  Manchester. 

los.C.  Nicholson  Tool  Co.Citv  Rd.Tool  Wks..  New,  astle-on-Tyne 
Niles -liement  Pond  Co.,  2i  3;.  Vrctona  Street,  London.  S.W. 
Noble  &  Lund   Ltd..  Felling  on  Tyne. 

Northern  Engineering  Co  ,  1900.  Ltd.,  king  Cross,  near  Halifax 
I   Parkinson  \  s.,n.  can.,  L  m«   i    -  Shipley,  Yorkshire. 
Pratt  &  Whitnev  Co.,  23-25.  ViUona  Street.  London. S.W. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade.  Halifax. 
John  Stirk  &  Rons,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry.    Constitution    Hill. 

Birmingham. 
H.  W.  Ward  &  Co..  Lionel  Street,  Birmingham. 
T.  W.  Ward.  Albion  Works.  Sheffield. 

West  Hydraulic  Engineering  Co.,  21,  College  Hill,  London.  E.C. 
Whitmans   Barnes  Manufacturing  Co.,  14V,  Oueen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co.,  St.  Thomas  Works   Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works   I.iversedge.  Yorks. 


Metals. 

Delta  Metal  Co.,  Ltd..  no,  Cannon  Street.  London.  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd..  of  Great   Britain,  49.  Queen 


Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street.  Euston  Road.  London,  N.W. 


Mining  Machinery. 


Office  Appliances. 

Halden  &  Co.,  I.,  8.  Albert  Square,  Manchester. 

Hall  \  Co     II,  J  ,    30.  Vistona  street,  London,  S.W. 
LyleCo..  Ltd.,  Hainson  Street.  Grav  s  Inn  Road,  London.  W.C. 
Partridge  &  Cooper,  Ltd..  191-102  Fleet  Street.  London.  E.C. 
Rockwell-Wabash  Co.   Ltd..  69.  Milton  Street,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street.  London.  E.C. 
Stolzenberg  (Patent)  File  Co,  50,    Bishopsgate    Stl 

London,  K.C. 
Titan  Binder  Co.,  51,  Queen  Victoria  Street,  London,  E  .C. 
Trading   and   Manufacturing   Co..   Ltd,   Temple  Bar    House,  Fleet 

Street,  London,  E.C. 


Oils,  &c. 

.  Co.,  Hardman  Street  Oil  Worl 


Packing. 

Beldam  Packing  St  Rubber  Co  ,  .,3-,4,  Gracechurch  Street,  London 
E.C. 

Frictionless   Engine  Packing    Co  ,    Ltd ,    Hcndham   Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  *  Tonge,  Ltd.,  Pendleton.  Manchester 
Redtern  A  C".   S,  swan  Lane,  New   Brown  Street,  Manchester. 

8uaker  City  Rubber  Co.,  Coronation  House,  Llovd  -  Avenue,  E.C. 
nitod    Kingdom    Self-Adjusting     Anti  Friction     Metallic    Packing 
Syndicate,  14   Cook  Stieet.  Liverpool. 
United  Slates  Met.illi.   racking  Co..  Ltd..  Bradford. 
J.  Bennett  von  der  Hcyde.6.  Brown  Street,  Manchester. 


Paint  (Metallic). 
Metallic  Paint  Co.,  Ltd.,  Cardiff. 


Paper. 

Lcpard*  Smiths,  Ltd.,  29,  King  Streel.Covcnt  Garden.  1  mdon,  W.C. 


Patent  Agents. 

ll  gson.  23,  New  Bridge  Street.  London.  W.C. 
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Blocks,  Pulleys, 
Crab  Winches, 
Tackle,      / 


FLEXIBLE    &    SPECIAL 
EXTRA    FLEXIBLE 
STEEL    WIRE 
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ALL 
PURPOSES. 
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Buyers'   Directory— (Continued),     stampings. 


Photo  Copying  Frames. 
J.  Haldei 


Photographers. 
Bookei  &  Sullivan,  ''7  and  69,  Chancer;  London,  W.C. 

Elliott  &  Fry,  55,  linker  Street,  London,  W. 

Photographic  Apparatus. 
Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  W. 

Pinch  Bars. 

Samson  Hi  Co..  Gaiforth,  near  Leeds. 

Stone  <S:  Co.,  J    B.,  135,  Einsbury  Pavement,  London,  E.< 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester 


Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &  2,  Holborn 
Birmingham. 

Stamps  (Metal). 


I  Street  Oorner. 


.West  Sheet,  Sheffield. 


Steam  Traps. 


Steam  Wagons. 
Thornycroft  S  Co.,  Ltd.,  1.  ...  . 
Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 


I.,  Chiswick,  I  ondon,  W, 


Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 


Presses  (Hydraulic). 

Niles-Bement-Pond  Co  ,  23-25,  Victoria  Street,  London,  S.W. 


Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E.C. 
Gresham  Publishing  Co  ,  ,4  Southampton  Street. Mr  a nd.London.W.C. 
Charles  Griffin  .V  Co.,  Lid  ,  Exitei  Sti  eel,  Miami,  London,  W.C. 
New  Zealand  Mines  Reioid,  Wellington.  New  Zealand. 


Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard    Bros.,    10,    St.     George's    Crescent,    Liverpool,    and 

Queen  Victoria  Street.  London,  EC. 
International    Time    Recording    Co.,    171,   Queen    Victoria  SI 


Pulleys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 


Pumps  and  Pumping  Machinery. 

Blake  Jt  Knowles   Steam    Pump  Works,  Ltd.,  153,  Queen  Victoi 
street,  London,  E.C. 

Drum  Engineering  t  ■>  .  27.  Charles  Slieet.  Bradford. 

Knke,  Carl,  S,  I, kcuditz  Leipzig,  Germany. 

hair  banks,  Moise  SCO,  120.  Soulhwaik  Sticet,  London.  S.E. 

Eraser  &  Chalnieis,  Ltd..  \  London  Wall  Luilduigs,  Loudon,  E.C. 

Hathoin,  Davev  &  Co..  Ltd.,  Leeds.  England. 

Positive  Rotary  Pumps,  Ltd..  23,  N01  Ihiinibei  land   Avenue,  Londo 

W.C. 
Tangyes,  Ltd.,  Cornwall  Woiks,  Birmingham. 


Radial  Drilling  Machines. 


Rails. 

Wm.  Firth,  Ltd.,  Leeds 

Railway  Wagons. 

Nye,  A.  W„  110.  Cannon  Slieet,  London,  E.C. 

W.  K.  Kenshaw  &  Co.,  Ltd  .  Pluenix  Woiks,  Stoke-on-Trent. 

Riveted  Work. 
F.  A.  Keep,  Juxon  St  Co.,  Forward  Works,  Barn  Street,  Birmi 

Roof  Glazing. 
Mellowcs  &  Co.,  Sheffield. 


1).  Anderson  &  Sou,  Ltd.,  Lagan  Eelt  W01  ks    Belfast. 
Alex.  Einrllay  it  Co..  Ltd  .  Motherwell,  N.B. 

Morton  ftCo.,  Ltd  .  1 
Head,  WrlghUon  (s  Co.,  Ltd.,  Thornaby-on-Tecs. 

Ropeways  (Aerial). 

BuUlvanl  KCo.,1  Lane.  1  1 

Scientific  Instruments. 

Cambridge  Scientilic  Instrument  Co.,  Ltd.  Cambridge. 


Premier  Boiler  Tubes,  Ltd..  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  H,  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gllkes&Co.,  Ltd..  Kendal. 

S.  Howes,  rj.|,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gracechurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  ft  MacLellan,  Ltd.,  Glasgow. 

Holmes  &  Co..  W   C.  llliddcisrield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd     K  .selnll  Works,  Glasgow. 

Shaw,  Joseph,  Albeit  Woiks,  lludderslicld. 

Ventilating  Appliances. 

Matthews  ei  Vales,  Ltd.,  Swinlon,  Manchester. 


i  liiswick,  London,  W. 


Wagons— Steam. 

Thornycroft  .V  Co., 

Water  Motors. 

Eric  S.  A.  Smith,  Bi 


Water  Softeners. 
Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Weighing  Apparatus. 
W.  T.  Avery  A  Co.,  8  'ho  Foun 
Samuel  Ucuison  l%  Son,  Hunslet  Moor, 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.,  100A   Midland  Road 

Wire  Working  Machinery. 
Ed.  Brand 


'  Wooditc'  Company,  U 
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.HISElnf        Machine   Tools 


JM 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


ED.  BRAND, 


Modern   Wire=WorKing     Machinery, 

Drawing    '■'■  i  n  d|    Netting,  Forming, 
i  Cutting,  Cabling,  Testing,  &c. 
Inquiries  Solicited.  TtleR.  Address  : 


HARTNESS 

AUTOMATIC  OPENING  DIE 

t  satisf.ict'  ii  y  mi   i 
i     tlic   production   of    screw    threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BU1LDIN0S, 

97.    Queen    Victoria    Street,   LONDON. 


II  The"  EBONESTOS"i  nsulator 

Reg'N?  23226. 


>su/af/nf  rirnngs. 

^g=J     22,RosomanSn 
Clerkerwiell,  LONDON,E.cErtf. 
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ilMFjf       Machine  Tools 


JOHN    STIRK   6   SONS, 

MACHINE   TOOL    MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons) 


HerbertWermL™ 

flpoDGAte  5T  v/oRKS 
BiRmiKCHam 

TELEGRAPHIC   ADDRESS 

"FLOODGATE"  BIRMINGHAM. 
TELEPHONE     N?  373. 
STOCK     250.000     CROSS 


m 


y 


JM 


TTH  I 


IJECEMI.1  i:    2,    K.1U4. 
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30  in.   Itmold  deduction  Lath 


Multiple  Drilling  and  lapping  Machine. 

Niles-Bement-Pond 

COMPANY, 
136-138,  LIBERTY  ST., 

NEW  YORK.  USA. 


23-25.    VICTORIA    STREET.    S.W. 


10  It.   heavy  I  nlvcr-.nl  Had 


"  V1LBSCO,  yi  u    YORK. 
"  Ml  I  AC  I  S,  LONDON.  " 


Mi^Msnar  I 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


IBfR^X 


e"  Tannery,  and 


SCHIEREN 
BELTING 


used    wherever 
nsmitted  with  tt 


Chas.  A.  Schieren  &  Co. 


45-51,  Ferry  Street. 

NEW  YORK,  U.S.A. 
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JS^llMTtr    AeriaI   Ropeways    TffJ 


ADOLF  BLEICHERT  &  C 


o..  LEIPZIG-GOHLIS 


OLDEST  AND   LARGEST 
-mmy   FACTORY  FOR 
THE  CONSTRUCTIO 


>" 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 


Gold  Medals. 
Highest  Award 


GERMANY 


Best  and  .  .  . 
^  cheapest  medium 
'  of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  • 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw- Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 


First-class  .  . 
references  from 
first-rate  houses. 


Wire  Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg. 

Special    Depj.rt.m<.nt    lor    Ihe   Con.trucllon   ol 

Hoisting  &  Conveying  Machines,  Cranes. 
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jirorV  Railway  Pinch  Bars  fffl 


-4 


The  "SAMSON. 


m 


A  Few  of  the  Users  of  the  "  Samson ' 
Pinch  Bars  — 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  NX.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 

Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co..  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Ecklngton  Collieries. 

Micklefield  Coal  and  Lime  Co 

Mitchell  Main  Collleries.l 

Shireoaks  Collieries. 

Sheepbridge  Co.  Iron>nd  Steel  Works 

Staveley  Iron  and  Coal  Co. 


The    "  Samson 


Pinch   Bar 


Is  used  as  a  great 
labour=saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 


OUR   OFFER  s— 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL. 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  &  CO., 

Garforth,  near  LEEDS. 


•     2,  I9"4 
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(stones    p^O 


Easy  car  pusher 


LABOUR  SAVED 


ACCIDENTS 

MINIMISED 

WORN  PARTS  CAN 
-  I  BE  RENEWED 


J .  D .  5T UNL&V=  GOVERNMENT,  RAIL WA YS.it, 

135F1NSBURY  Pavement   London,  e.c. 


O     CONTRACTORS   TO     H.M. 
-  GOVERNMENT,  RAILWAYS. t 


MANCHESTER 


^<K\-S     P4 


5"  * 


Engine 

J.  BENNETT  VON  DER  HBTDB.  6.  Brown  St..  MANCHESTER. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works.   HOBOKEN.  near  ANTWERP. 

Specia APPLIANCES    FOR    PUBLIC    WORKS:— 

—  Tugs.  —  Centrifugal 
Pumps.     Sand    Pumps.  Yachts.— 

Hand,  Steam  and  Hydraulic  Cranes.     Drawbridges.— Pontoons, 
ind    and    Steam    Winches.— Steam    Engines.— 
Engines. — Plant    i"i     Blast  el    Works, 

Rolling    Mills.     I  steam    Hammers.— Shearing   and 

Plate-edge  Planing  Machinery 
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^;Wl^kYYj^tems  for  Engineers^ 

Your 
Requirements 


1  sections,  so  that  you  may  obtain  just 
•hat  you  need  to-day  and  increase  your 
^uipment  at  will  as  them 


Card 

Index  System. 


Catalogue  No.  102g. 


For  cost  systems,  stock 

ddressing  lists. 

quotations,     follow     up 


Card    Ledger,     2510501 


Catalogue  No.  lOlg. 

Sectional  mac  the  most 

_.,.  „.  .  methods  of  hand- 

Filing  Devices, 


Catalogue  No.  lOOg. 

Vertical  Files. 


indAlphabett- 

ig  educes  this 


Offices  and  Show=rooms  :  — 

69,  MILTON    STREET,  E.C.; 

50,  Deansgate  Arcade,  MANCHESTER  j 
lb4,  Buchanan  Street,  GLASGOW. 

Rockwell=Wabash  Co.,  Ltd. 

ELLIOTT   D     ROBBINS. 

1  \  Wai  1 
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Wells'  Specialities 


PORTABLE   LICHT   FROM  OIL 

OP  TO    4,000   CANDLE   POWER. 

Adopted   by   2G   Governments    and  all   Leading 
Flrm».     Over  17,000  sold.     Over  1,500   sup- 
pied  to  British  and  Foreign  Railways. 
Each  Lamp  Guaranteed. 
orizontal  Flame  Unaffected  by  Weather. 


Mo.  O.— 500  Candles,  small  hand  pattern, 

for  petroleum        

No.  1.— 1.500  Candles,  hand  p. ittern.  with 


WELLS' 


LIGHTNING  PAINTER."  3 


Wt 


No. 


-fori 


No.  2.— i.^oo  or  -.ooo  Candles,  useful  and 

portable  pattern £15    10 

No.  3.— 2,v>0  or  3.500  Candles,  Man- 
chester Ship  Canal  pattern        ...     £16    10 

No.  4.— 3.500  or  4.000  Candles     A  most 

powerful  lamp      ...        ...         ...    £17    15 


aged  to 

in  Great 


light.    Special  prices! 


For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  4c. 


>:  ■ 

0,  The 

(I    burni 

I 
Q 
O 

§ 
p 


i>rdinarv  paraffin  or  petroleum 


Prl<  e  £3  each. 
Extra  Burners  3/-  each. 


PAINTING     BY 
Great  Saving  in   Time,    Paint,   and   Labour. 

PAINTING  SPEED-3  square  yards  a  minute. 
The  paint  is  spraved  evenlv  and  continuously  through  a 
flexible  tube  and  nozzle  supplied  with  compressed  air,  either 
from  existing  air  main  or  from  our  special  Compressors. 
No.  1  Painter  (as  above  Illustration  1      ...    £25     0     0 
No.  2        „  £30     0     0 

No.  3       ,,  £35     0     0 

Single  Air  Compressor  £17    10     0 

Double  Air  Compressor  £27     0     0 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


WELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 


Made   in    Sheet    Steel,    with    top    and 
bottom  of  our  "  Unbreakable  "  Metal, 

I  ind  Strength,  with  large 

Capacity. 


e'Burm 

P 
Tripod  Stan.! 

i 


Invtlhi.thlc  loi    KLIXTUK  Al.  WOKK.  STEM  II. LING,       , 

ORNAMENTING.  DECORATING,  &c,  »r 

.    ,,,*..„   ,sn„vcrvhe.v   | 

Price.  Complete  £16  | 

Hand  Sprayer  and  Hose  £9.       |J 

Snnn-udtotS  Government*    «        VERTICAL     STEAM    * 
pZPciPM  RalllaVs.   Indie,,,-      .  ENGINE    AND   AIR       »J 

COMPRESSOR       *| 
,„s,£,oo.       O 

| 

a 

i! 


A.   C.  WELLS  &  Co., 

100a,  Midland  Road,  St.  Pancras, 

LONDON.    N.W. 


isv.s'.'.av.s'.'.v 


V.VAVA,:,/^V.V.,.'.'/'''V'S8V<MV^g,-''i!' 
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^SS7WlIKILT<if  Destructor 


/  mdWn  BR05LTD 


Timpepley  near  Manchesfei 


Weekly  Run   at    Burnley   with 


MELDRUM  SIMPLEX  DESTRUCTOR 


Week    ending   Sunday,    April   3rd. 


One    4-grate,     with      Lancashire     Boiler,     200  lbs 
MONDAY 
TUESDAY 


WEDNESDAY 
THURSDAY 
FRIDAY 
SATURDAY    ■ 
SUNDAY 


pressure. 
15,380  gallons  evaporated. 
13,940 
13,080 
14,850 
13,650 
14,540 
10,590 


96,030 

REFUSE    BURNT         ....         Tons  266     16  c%M. 
AVERAGE    EVAPORATION    FROM    BOILER 

10.000  lbs.   per  hour,   from  noon  to  midnight. 


This   illustration   shows  half 

the  plant  destined  for  Johan- 

nesburg  erected  in  our  shop 

before  being  shipped. 


TIMPERLEY,     MANCHESTER, 

AND 

66,  VICTORIA     STREET, 
WESTMINSTER, 

LONDON. 
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il^jfelM^f Systemsfor  Engineersjj^ 


What 

a 

Noise 


Some  people  make  when 
a  letter  cannot  be   found. 


Probably  it  is  entirely  their  own 
fault ;  they  use  old  time  methods 
of  filing. 

All  your  worry,  noise,  or  trouble 
will  be   saved   if  you   use 

"WJ  Vertical  Filing  System 

It  finds  the  letters  for  you. 


Catalogues  C.I.  I  and  2. 


The 


Trading  &  Manufacturing  Co.,  Ltd., 

23,    FLEET    STREET,    LONDON.    EC. 


December  2,  1904. 
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heywood    PATENT  FRICTION   CLUTCH 

C.  BRIDGE'S 


md  SHAFT 
COUPLING. 


*** 

WE      MAK  E 

CLUTCHES, 

SHAFTING 
GEARING   and 

HAULIN( 
INSTALLATIONS 

A    SPECIALTY. 
Sixty  Page  Work     Free 

DON'T     MISS    THIS. 


/'jfc/irccs  j/i J  Sole  Makers  . 

DAVID  BRIDGE  &  CO. 


ROCHDALE.  LANCS. 

London  Ollice 

35, Queen  Victoria  Street, 
E.C. 
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WlilSILTlf       Magnolia  Metal 


Magnolia 
Metal.. 


Best  Anti=Friction  Metal 
for  all  Machinery 
Bearings. 


Magnolia  Anti-Friction 
Metal  Company,  of 
Great  Britain,  Limited, 


T    49,     QUEEN     VICTORIA     STREET, 


Telephone:    5925  Ban 


LONDON,     E.C. 

Telegrams:   "MAGNOLIER.  LONDON. 


BERLIN:    FRIEDRICH     STRASSE,    71.  PARIS:   50.    RUE    TAITBOLT. 

LIEGE.    BELGIUM  :     36,    RUE    DE    L'UNIVERSITE. 
GENOA,    VIA    SOTTORIPA  :     1,    PIANO    NOBILE. 
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The  Offices  of  "Page's  Weekly," 

"Wednesday,  Midnight. 

HE    great    German    strategist, 

Von  Moltke,  is  credited  with 

issertion    that    he    had 

separate       schemes 

pigeon-holed    foi    getting    an 

invading  armyintothis  country,  but  hi 

significantly— that    so    far    as    his    knowledgi 

extended,  there  was  no  possible  way  of  getting 

in.    The  story  is  probably  apocryphal, 

but  it  will  serve  our  purpose,  which  is  to  point 

out    that    a    somewhat    similar    state    of    things 

prevails  in  the  cylinders  of  fast-running  engines, 

namely,  that  it  is  perfectly  easy  to  gel  thi  steam 

1   buf  extremely  difficult  to  get 

t  oul  again.     The  ideal  system  ofsti  am  distribu- 

irsi    that  n  -hall  .  ntei  at  01  neat 

sure  ;   that  it  -hall  be  maintained 

,1  pressure  up  to  tin  poinl  oi  cut-off  ; 

that  it  sha  i  I  i  expanded  down  to  the  point  when 

i  furthei  useful  asa  prop<  11 
ami  thi  11  that  it  shall  be  summarilj  1 


This  1-  '••  1  '  re  the  diffii  ultj  1  omi  in.  Where 
independi  nl  exhaust  valves  with  51  parah  parts 
m  problem  1-  simplii  ity  itself.  You 
|,io\  ide  a  valve  01  valves  of  suffn  < 
and  time  their  opening  at  youi  will.  Butwhen 
the  functions  of  entrance  and  exit    valves   foi 

•  •t   the   ■  ylindi  1    an    pi  1 1 led   by 

ill,   ordinal  \  Hat   slide  valve,  th(    impossibilitj 
to  do  the 


work  of  lour  is  very  apparent.  Not  1-  the 
difficulty  lessened  by  the  long  -team  passages 
necessary  to  bring  the  parts  together  under  the 
onevalve.     Tomakethi  rgeenough 

to  exhausf  the  steam  with  promptitude,  would 
injuriously  increase  the  clearance  space.     Hence 
ol   piston  valves, 
offering  the  advantages  of  short   direct  steam 
which  may,  without  injury,  be  of  large 


UP!  0\  ED    IN     1  111 

1  m.i      SUBMARINE. 

m  the  object 
nl     llic  view 

1 
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area,  together  with  a  greatly  increased  port- 
opening,  equal  in  length  to  the  circumference  of 
the  piston- valve. 

This,  howevei ,  is  only  a  partial  remedy ,  as 
anyone  who  will  take  the  trouble  to  compare 
the  indicator  cards  for  any  high-speed  engine 
at  half  speed,  and  again  at  full  speed,  will 
discover.  At  the  higher  speed  the  exhaust 
1  annot  be  got  rid  of  in  time  and  back-pressure 
is  the  result.  Obviously  an  exhaust  valvej 
entirely  independent  of  the  admission  valve,  is 
needed  to  secure  the  best  efficiency.  The 
highest  piston  speeds  in  use  to-day,  are 
those  'run  off  by  locomotive  engines,  often 
exceeding  1,000  ft.  per  minute.  Yet,  with 
gnificanl  exceptions,  flat  slide  valves 
are  in  general  use. 

We  <1<>  not   often  see   indicate]   cards   from 
loi  omotive  cylinders  taken  at  these  high  speeds, 

bu1   I   t.nM  \   thai    1     L  case  would  be  made 

oul  foi  the  addition  ol  a  separate  expansion- 
valve,  work  ng  on  the  hack  ol  the  mam  valve, 
thus  leaving  the  latter  available  foi  exhausl 
pui  posesonlj  unaffei  tedb)  the  vat  iations  in  the 
1  ui-oti  controlled,  .is  now,  bj  the  driver. 
Whethei  th    gain  in  effit  iem  5  would  in  the  long 

run  pi  nsatt    foi  the  additional  1  omplii  ation 

introduced  ma}  be  considered  an  open  question 


INK     "  PROTECTOR. 

at  present.  It  is  quite  clear  that  the  independent 
cut-off  valves  in  the  de  Glehn  compound  loco- 
motives and  in  the  North-Western  four-cylinder 
compounds,  as  recently  modified  by  Mr.  Whale, 
have  affected  wonderful  results.  Time  will  no 
doubt  show. 

Again,  we  have  the  results  ot  Mr.  Ivatt's 
experiments  on  the  die.it  Northern  on  the 
comparative  traction  powei  ol  a  7-lt.  7.1  -in. 
single  express  engine  with  tcj-in.  by  26-in. 
cylinders,  and  an  eight-coupled  mineral  engine 
with  4-ft.  8-in.  wheels  and  r.o,J-in.  h\  26-in. 
cylinders.  The  first  named  engines  weighed 
48  tons  n  cwt.,  with  i~'\  tons  on  the  driving 
wheels. while  the  latter  totalled  54  tons  u]  cwt., 
all  available  for  adhesion.  The  results  are  taken 
from  due,  t  obsen  ations  ol  the  draw-bar  J  pull 
ot  the  two  engines  at  the  successive  speeds  shown 
in  the  table  below.  Approximate  draw-bar  pull 
in  pounds  .it  \  arious  speeds  : 


Mill'     1      : 

hour 

5,400  11 

I7,I361b. 

-0 

3° 

.          Sl712lb 

|,S,(.   II, 

,  ■ 

4,704  lb 

50 

5.763  lb. 

22  11. 

« 

2.8441b 

70 

80 

64 11 
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It  will  be  seen  that  at  10  miles  per  hour  the 
small-wheeled  engine  had  more  than  twice  the 
hauling  power  of  the  express  engine.  At  2jh 
hour  they  "  tied."  At  40  miles  an 
hour  the  mineral  engine  transmitted  no  more 
tractive  power  than  that  registered  by  the  single 
engine  at  nearly  100  miles  per  hour.  At  50 
miles  per  hour  the  pull  was  only  22  lb.,  and  at 
j2i  miles  per  hour  the  internal  resistance 
absorbed  the  whole  power  of  the  engines, 
rtive  traction  effort  of  the  big- 
wheeled  engine  did  not  fall  to  zero  until  100 
i  hour  had  been  reached.  I  make 
no  comment  upon  this  astructive  corn- 
pa  ison  of  results,  except  to  point  out  that 
in  the  1  .i-e  of  the  eight-coupled  engine  a  very 
■  onsiderable  proportion  of  the  whole  power  ol 
this  gigantic  machine  when  running  at  52J  miles 
per  hour  was  absorbed  in  simply  ex] 
exhaust  steam  from  the  cvlinders. 


to  submarines  in  our  own  navy.  Accord- 
ing to  this  writer,  Captain  Lake  has  rendered 
his  latest  submarine  so  safe  that  it  is  hard  to 
imagine  any  combination  of  circumstances 
that  could  or  would  be  likely  to  render  escape 
impossible,  short  of  the  total  destruction  of  the 
boat. 


In  the  last  issue  of  the  Journal  of  the  United 
States  Artillery,  Mr.  Robert  G.  Skerrett  dis- 
cusses the  evolution  of  the  submarine  with 
special  reference  to  the  Lake  type.*  The 
article  is  the  more  interesting  to  British  readers 
n   of    the   increasing    attention  given 

•Tin:  Lake  submarine  Protector  was  described  in  detail 
11  Pagi  -  Magazinf  for  June,  [904. 


The  special  precautions  for  safety  which  have 
been  adopted  by  Captain  Lake  are  summarised 
as    follows  : — 

The  boat  when  running  submerged  in  sus- 
pension, has  a  reserve  buoyancy  of  quite 
300  lb.  Should  the  motors  stop,  the  craft 
would  rise  at  once  to  the  surface.  Should  a 
leak  in  any  of  the  valves  have  permitted  the 
entrance  of  enough  water  to  destroy  this  reserve 
of  buoyancy,  and,  should  there  be  a  failure  of 
air  pressure  and  the  loss  of  that  power  of 
expulsion,  electric  pumps  would  supply  the 
deficiency.  Should  these,  however,  fail,  hand 
pumps  could  be  used  to  drain  the  tanks  fast 
enough  to  bring  the  boat  to  the  surface  where 
the  gasoline  engines  could  be  started,  and  the 
pumps  so  controlled,  oi  greal  capacity,  would 
soon  drain  the  tanks.  If  these  should  fail 
a  5-ton  emergency,  weight,  set  in  the  keel. 
could  at  once  lie  detached,  and  should  that  fail, 
which    is   highly   improbable,  the   two   anchor 


m,      ,  u,,      ;i   i  MARINES    FOR     FOREIGN     GOVERNMENTS 

lnpr0ces.ofe U-uctionbytheN. t  News  Shipbuilding  and  Dry  D,  N    1     Va    O.S.A. 


736 


PAGE'S    WEEKLY, 


weights,  weighing  together  a  ton,  could  be 
let  drop  on  :i  run.  Should,  however,  most 
oi  these  fail,  then- is  still  the  diving  compartment 
as  a  means  of  escape,  provided  there  were  air 
enough  in  the  low  pressure  system  for  the  pur- 
pose. As  a  contributive  to  safety  of  no 
se<  diidary  importance  is  the  boat's  twin  screws 
and  dual  power  of  propulsion,  while  as  a  minor 
phase  of  safety  is  mentioned  the  habitability  of 
the  Protector. 

Considerable  attention  is  devoted  to  Captain 
Lake's  omniscope.  This  instrument,  as  the 
figure  on  page  733  shows,  carries  five  lenses, 
and,  with  the  omniscope  pointed  ahead,  no.mal 
vision  is  given  in  the  cent  e  lens  and  reduced 
vision  in  the  four  smaller  lenses  or  finders, 
which  bear  ahead  and  astern  and  on  each  beam. 
The  field  of  the  large  lens  is  of  2  deg.  and 
40  mil.,  while  that  of  each  of  the  smaller 
lenses  is  21]  deg.  The  main  lens  can  be 
rocked  so  as  to  follow  the  horizon  during  slight 
changes  of  trim.  The  omniscope  tube  has  a 
diameter  of  6  in  .  is  of  rolled  brass,  and  when 
housed  lies  8  in.  above  the  top  of  the  sighting 
hood.  The  tube  can  be  rotated.  In  looking 
into  the  eye  piece,  the  observer  sees  a  combina- 
tion of  five  views  similar  in  relative  scope  and 
size  to  those  shown  on  the  sketch.  A  quarter 
tu  n  covers  the  entire  horizon.  In  this  an  all- 
a  ound  power  of  observation  is  secured,  while, 
by  bring  ng  the  main  lens  to  hear  upon  anything 
picked  up  in  one  of  the  four  finders,  normal 
vision  and  a  judgment  >>l  the  true  distance 
,,'  ill,-  ob;e  t  may  be  had. 


I  ^  loss  oi  he  British  I  1  was,  1  ontinues 
Mr.Skriirt  p  iin.n  lydue  to  hei  faulty  sighting 
iisiiiiiiiiiii  and  its  inability  to  give  .1  mi  a 
properly  judging  distance,  ami  th<  ami  ma] 
be  said  of  substantially  all  ol  the  observing 
in  truments  fieri  tofore  fitted  on  othei  sub- 
marines, both  hi  America  and  abroad.  Bj  the 
official  ecords,  the  American  Government  sub- 
marinesoi  the  Holland  type  have  had  .1  numbi  1 


of  nan  ow  escapes,  and  they  have  never  been  able 
to  judge  correctly  the  distance  of  the  target 
under  the  most  favourable  cin  umstances.  In 
the  omniscope  a  -cries  ol  cross-lines  on  the  field 
of  the  main  lens  gives  the  observer  a  means 
of  accurately  measuring  distance.  When  the 
observer  is  following  a  moving  target,  the 
movement  of  the  omniscope  is  automatically 
transmitted  to  the  helmsman.  I  his  is  done  by 
means  of  a  cross  line  attached  t>>  a  movable 
collar  on  the  under-side  of  tin  ,  ompass,  which, 
in  turn,  is  actuated  by  a  band  passing  around 
another  collar  on  the  omniscope.  The  effort 
of  the  helmsman,  who  cannot  see  without, 
is  to  keep  the  lubber  line  and  this  cross-line 
coincident,  and  so  long  as  In-  does  so  a  -mall 
buzzer  sounds  confirmation.  I  lie  omniscope 
is  swung  in  azimuth  by  the  observer.  No 
difficulty  has  ever  been  found  in  following 
a  moving  target,  and  the  instrument  has  proved 
uniformly  efficient  and  free  from  fogging.  Ice, 
when  forming  on  the  outside,  is  easily  removed 
by  an  ingenious  arrangement  that  has  proved 
entirely  efficient  during  the  past  severe  winter 
in  the  waters  of  Newport.  Reo  nt  impo  rant 
modifications  have  added  greatly  to  this  remark- 
able instrument. 


Some  interesting  reminiscences  <>f  studenl 
days,  given  by  Lord  Kelvin  on  Tuesday,  upon 
his  installation  as  Chancellor  of  Glasgow  Uni- 
versity, were  followed  by  an  admirable  sketch 
i,|  the  history  of  the  University,  in  the  course 
oi  w  frich  it  w.i-  shown  tb.it  it  has  a  reputation 
tor  progressiveness extending  ovei  two  centuries 
and  .1  quarter.  Lord  K<  fvin  1  marked  that 
during  the  last  &ftj  years  Glasgow  University 
ha-  grown  in  material  greatness  and  in  working 
power  to  an  extenl  that  it  most  .u<l>nt 
well  wishers  in  the  first  halt  oi  in-  nineteenth 
,  enturj  1  ould  -<  an  1  Ij  have  imagined  possible. 
11  proceeded  t < .  congratulati  the  city  ol 
Glasgow  on  having  im  net  god-daughter  a 
l  niversity  splendidTj  equipped  <l  admirably 
provided  with  workers. 
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NEW5  ITEMS. 

Tube  Developments. 

''In-    Great     Northern      Piccadill)     and     Bron 
Railway   Company  will    in  the  ensuing  session,  apply 

for   .111     \,  1     authi  to  make   variou 

'■  11  ii  11         '  1  lini    is  to  1  mi   from      Kni  ;ht 

bridgi  1  ii  hiswick;  1    id  from  Kensington'to  Acton ; 

.1  ilnul  line  will  form  a  connection  between  the  (hiswick 
hi.  1    \.  1,  ,1,   1 , .,,..  in       ,  mght  for 

othei    hi  tions,  and  the  Act  will  contain 

to  enable  the  ipanj  ements 

w  nli    the  Soui  1.   1 

i.  !  traffi' 
■  ments  with  the  1  nderground  Electrii   Railways, 
and   the    I  ond aiti   1   Tramways. 

A  New  Departure  in  Electric  Traction 
A    somewhat     uni  1  a 

s    the    Railway 
and    Engineering    Review,    recently  been    undertaken 

1    Warn  .1     Pa.      I  he  Warren 
Railway  iui]i|.nm  an  alternating-current 

.  trie  railway  sj  51  between 

\\  .11  i'ii    Pa     and    [ami    tov  a     N.Y.    foi   w  hich  powei 
will  in     a     ili 
gas.     Thi    powei   station   will  bi  stoneham, 

1 -       two  mile     1 iVai      1       I 

each  of 
the  horizontal 
...    ted    i'- 
ii nishing 

1    line. 

Power  Equipment 

l"b 

furnishi  ompanj        In 

tatious,    h\  e    in    num  long  the 

..i    way.        I  hese  will  re  1  tension 

1  mi.  hi  from  ile  Iran  >mi  ision  lini  and  redui  e  the 

1     an    extent    as    1 ndei    it    more    suitable 

t..i    use  in  -in.  1  '   motive 

power  equipment  "ill  comprise  foul  quadruple 
\\  .'.in 

experimenting  with  the  u  •  of  gas  power,  with  suffu  ienl 
1  to  influence  them  in  the  now  exclusive  adoption  ol 
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M'Aulay's  Patent  Forging  Furnace. 

A  demonstration  of  the  M'Aulay  Forging 
Furnace  took  place  recently  at  the  Engine  Works, 
Dumbarton,  and  during  the  trial,  which  lasted  over 
three  hours,  two  furnaces  were  at  work,  one  shingling, 
ill.  other  making  the  slabs  thus  formed  into  a  round 
shaft.  In  shingling,  charges  of  five  balls,  weighing 
approximately  t2icwts.,  were  experimented  with, 
and  from  the  time  the  furnace  was  charged  until  the 
balls  were  ready  for  the  hammer  forty  minutes  elapSed. 
In  three  and  a  quarter  hours  37  cwts.  of  iron  in  slabs 
were  produced  on  a  consumption  of  10  cwts.  of  coal, 
or  37  cwts.  of  shingled  iron  per  cwt.  of  coal.  In  the 
above  time  three  charges,  each  of  five  balls,  were 
built,  heated,  and  worked.  In  the  other  furnace  a 
shaft  9 J  in.  diameter  and  weighing  15  cwts.  was  pro 
duced  in  the  space  of  three  hours  on  a  consumption 
Of  7  .  wts.  of  coal,  or  fully  2  cwts.  of  iron  per  cwt.  <>t 
coal. 

Westinghouse    Awards  at  the  St.  Louis  Expo 
sition. 
In  addition  to  the  special  award  in  the  Department 

of  Machinery  for  the  best,  most  complete,  and  most 
attractive  exhibit,  no  less  than  twelve  grand  prizes 
and  twenty-five  ordinary  awards  have  (alien  to  the 
share  of  Westinghouse  enterprises  at  the  St.  Louis 
exhibition. 

1  ii,   plant  that  secured  this  signal  success  comprises 
0,  1.    produi  1-    of    thi     1  ompanies     as    tollows : 
A.C.    generators    and    motors.     A.C.     turbo-generatoi 
installation,  static  transformers  am  1  rotarj   converters, 
1,1     generator    and    motors    electric   railway  motors, 
A.C.   and    D.C.   control   systems    for    single   and    mul- 
tiple unit  operation,  mining  and  industrial  locomotu  es 
horizontal  gas  engines  and  -bain  turbines,  air  brakes 
and  friction  draft   gears,  electric-car  brakes,  air-brakes 
and    accessories    for    signal    systems     development    "I 
\  apour  lamps. 
The    gold    medals    received    by    the    \\  ■ 
Companies   are   as    follows:      For   complete    A.C.    and 
Im  .  switchboards    Bremer  an   lamps  ai 

■    ,1    1     lamps      1  oopei  I  lewitl     lamps    for 
photo  -  engraving,    water    and 
im  isuring  instruments,  and  i<>i  industrial  bettei 
nd   the  housing   of    th king   1  lasses. 

Electric  Driving  in  Cotton  Mills 

lath Piatt     1  td      oi    i 

m  in<  he  ti  <      a." intlj     settled 

ei thi   electrii 

drivin  '        nills  in  Spain    whii  h  will  be  one 
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1  ompli  te  installations  of  the 


oi  the  largest   and 

kind. 

The  spinning  and  weaving  mills,  with  adjoinm 
and  hosiery  works  at   Malaga  in   Andalusia,  belong  to 
the  Marquess  of  I.arios,  who  was  a  pioneer  in  Starting 
Spanish  manufactures.     They   are   the   largest    ii 
country,  and  give  employment  to  about  5,000  hands. 
Arrangements  have  lately  been  made  by  the  Mai 
for  obtaining  a  supply  of  electric  power  from  the  Chorro 
Power   Company,  which   has   established  a  general  1  ■•- 
station    in    the  Chorro  gorge,  some  50  miles  nort 
Malaga.      Power  is  transmitted  by  three-phase  current 
at  a  pressure  of  25,000  volts  to  a  sub-station  in  M 
where  the  pressure  is  reduced   to  2,500  volts,   pal 
the    energy   being    supplied    to     the     Malaga     1  '• 
lighting  station. 

37  m.m.  Automatic  Gun  on  Cone  Mounting. 

This  gun   consists  of   two   portions,   one  ot   whii 
fixed,  and  is  known  as  the  non-recoiling  portion,  while 
the  other  is  movable,  and  is  called  the  recoiling  portion. 

The     non-recoiling     portion     comprises     the 
casing  or  water-jacket,   the    breech    casin§ 
back   block. 

The  construction   01   these   parts   is   similar  to  that 
of  the  automatic  rifle  calibre  gun,  with  the  cm  ■ 
Of    the    back    block,    which    is    fitted    with   a   hydraulu 
buffer  for  controlling  the  recoil. 

At  the  lower  part  of  thebackblock  and  extendihg  to 
the  rear  is  the  pistol  grip  containing  the  trigger-pull. 

The   other  part   of  the  gun   recoils  with    the  barrel 
and  consists  of  a  couple  of  plates  attached  to  trunnions 
on  each  side  oi   the  barrel  extending  rearwards 
rear  ends  of  the  plates  form  bearings  for  a  crank,  the 
shaft  of  which  projects  through  the  outer  casing.      At 
the  end  of  the  crank  is  a  volute  spring     ind  .it  thi 
is  a  handle   resting  against    a    rolli  ■     ittat  bed 
outer  casing  of  the  gun. 

To  the  crank   is  attached    a    connecting-rod 
tins  is  linked  the  met  nanism. 

The  barrel   is  surrounded  by  a   Strong  Spiral 
which  returns  the  recoil 
after  the  recoil 

The  gun   is  fed   «  ith  1  arti  idges  froi 
in  ,1  l.,,x  on  the  right-hand  side  of  tl 

The  cone  mounting  1  onsists  oi  two 
viz.,  the  cone  and    thi 
in  two  parts,  the  1  one  propei  and  thi 

on  in  it,  so  that  the  two  forn      ae  pie 
,,,,,    ,     bolted  direct    >  platform.      1 1  • 

cro    1"  id  whit  h  slides  ovei   thi     pivi 
in     trunnion     I 

■! 
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a  metal  bearing.  Through  a  hole  in  tl 
passes  the  elevating  rack,  the  upper  end  of  which  is 
connected  to  the  gun  by  the  elevating  joint-pin.  On 
the  left  of  this  metal  bearing  are  two  screws,  one  on 
the  upper  surface  to  keep  it  from  coming  out 
1  levating  arm  and  one  at  thi  end 
which  projects  into  a  longitudinal  feather-way  in  th( 
elevating  rui  k.  thus  preventing  the  latter  from  turning. 
On  the  right  hand  of  the  metal  bearing  is  a  slot  in 
which  can  slide  vertically  a  locking-piece, the  latter  being 
provided  with  a  series  of  teeth  on  one  side  correspond- 
ing with  those  on  the  right  side  of  the  elevating  rack. 
\  slight  lateral  movement  can  be  given  to  t  lie  locking- 


piece  by  means  ot  elevating  clamping  ^crew,  which  is 
so  pitched  that  one  complete  turn  of  the  right  causes 
the  teeth  to  engage  firmly  in  the  rack,  and  so  fix  the 
elevation,  and  one  complete  turn  to  the  left  withdraws 
the  locking-piece  clear  of  the  racl  I  '!  in  the  latter 
free  to  move  up  and  down  as  may  be  required.  Fine 
adjustment  for  elevation  can  be  obtained  by  a  hand- 
il   the  upper  end  01  the  elevating  rack. 

the  gun  is  clamped  for  traversing bj  mean-,  of  a 
clamping  bolt  on  the  left  hand  side  of  the  crosshead. 

For  the  above  details  and  for  the  accompanying 
illustration  we  are  indebted  to  Messrs.  Yickers,  Sons 
and  Maxim.  Ltd..  the  ma  I 
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and  Maxim,  Ltd. 
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THE   DE  LAVAL  STEAM  TURBINE. 


{Continued  from  page  685. ) 


TX  our  last  issue  reference  was  made  to  the 
successful  system,  recently  described  in  detail 
by  Machinery  which  is  employed  at  the  De 
Laval  works  in  giving  out  drawings  to  the 
workmen. 

The  turbine  parts  are  marked  with  a  number 
designating  the  particular  part,  prefixed  by 
a  lettei  for  the  size  of  the  machine.  Each 
drawing  devoted  to  a  single  part  and  bears 
the  same  character  as  that  part.  A  hoard 
hung  in  the  tool  room  contains  a  large  number 
oi  pins  having  numbers  corresponding  to  those 
ot  the  turbine  parts.  When  a  workman  hands 
in  his  check  for  drawing  R-126,  for  example, 
it  is  hung  on  pin  12(1  and  a  small  metal  clip. 
lettered  R,  is  slipped  over  the  edge  of  the 
check.  The  number  on  the  cheek  shows  who 
the  workman  is:  and  the  clip,  together  with 
the  number  o\  the  peg  on  which  the  check 
hangs,  shows  what  drawing  has  been  given  out. 

APPLICATIONS     OF     THE     DE     LAVAL     TURBINE. 

De  Laval  steam  turbines  are  chiefly  employed 

foi    driving  electrical   machinery,    though   they 

: ile   to  almosi    all   classes  oi    work. 

when         .       steam    motors    are    used.     The 

units    are    self-contained,      ["he; 
mounted    on    a   one-piece    sub-base    and    are 
directly  "tinected  by  means  oi  flexible!  ouplings, 
the  entire  unit  being  assembled   in   the  shop, 
and  operated  before  being  shipped. 
Tin-   arrangement,  whii  h   0b1 
to   turbini 

proper  mannei  an.!  also  takes  up  a 

minium"    amounl  oi  flooi  spai  e,  1-  pi  rhaps  thi 

mosi    1  hara<  teristii    featun    oi    thi     I  >e    I  w  al 

ator. 

All   units    from   50    to     200    k.w.    inclusive, 

I  1  1  two  generators  inted  side  by  side 

and    geared    togethei     bj     mean      oi    turbine 
pinion   and   two  gear-,   these   sizes  being  well 


adapted  for  factory  purposes,  as  they  can  be 
used  either  on  two  or  three-wire  system,  running 
two  voltages  from  the  same  unit,  or  running 
motors  at  one  voltage  and  lights  at  another. 

De  Laval  alternating  current  units  are  made 
in  sizes  of  75.  100,  150  and  200  k.w.,  50  cycle, 
-mgle.  iwo  or  three-phase,  and  with  voltages 
varj  ing  from  220  to  as  high  as  may  be  required 
on  machines  of  these  capacities.  Machines  of 
25  cycle  are  also  produced,  but  require  different 
size  generators,  and  are  somewhat  special  in 
their  construction. 

Another  field  in  which  the  De  Laval  turbine 
is  playing  an  important  part  is  in  connection 
with  the  driving  of  blowers.  A  good  deal 
oi  attention  has  been  given  lately  to  the  De 
Laval  direct  connected  turbine  blower,  with 
the  resuli  that  the  firm  are  able  to  announce 
an  important  advance  in  this  direction. 

While  most  oi  their  Mower  sets  heretofore 
built  have  been  for  high  pressure  work,  and 
have  been  mainly  used  in  gas  works,  they  are 
now    bein  n    almosl   any   pressure 

from  5  in.  to  21  in.,  and  from  7  h.p.  1 
The   tui  Kuie-  are  made   to  operate  eithei  1  on- 
densing     or    non-condensing    and    on    -team 
pressures  varying  from  50  lb.  to  zoo  lb. 

Employmenl    foi    the    De    Laval    turbine   is 
ind    in    the    operation    oi    centrifugal 
ries  oi  pumpsoi  improved  me<  ham,  al 
■  onsti  u>  tnm    ha  to   admii 

oi  the  high  speeds  necessar}  while  ai  the  same 
tune  enabling  the  pump-  to  work  against  high 
heads.  It  also  finds  an  important  use  as 
applied  to  mat uie  lighting  sets  and  nam  Lighting 
equiprm 

I'.\  the  1  ourtesj  oi  Messrs.  Greenv 
Batley  we  illustrate  on  the  opposite  1 
typii  al  applications  ol  turbine  as 

. 
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MOVING    COIL    INSTRUMENTS    FOR    DIRECT    CURRENTS. 


\17E  have  received  from   Messrs.  Crompton 

and  Co.,  of  Chelmsford,  a  copy  of  3 
pamphlet  which  they  have  just  issued,  describing 
their  moving  coil  instruments  for  direct  currents. 
Our  readers  may  remember  that  in  the  discus- 
sion  following  a  paper  read  before  tin-  Institu- 


tion of  Electrical  Engineers  last  summer,  the 
system  of  standardising  ordinary  commercial 
instruments  n  such  a  way  as  to  enable 
engineers  to  verify  their  own  instruments  with 
ease,  was  described  by  Colonel  Crompton. 
The  pamphlet  under  consideration  deals  at 
length  w.  h  this  part  cular  point. 

H  therto  it  has  usually  been  beyond  the 
resources  of  electrical  engineers  to  verify 
instruments  calibrated  to  read  high  voltages 
or  large  currents,  since  the  stations  are  not 
usually  equipped  with  facilities  for  such 
measurements.  It  appears,  however,  that  it 
the  parts  of  the  apparatus  arc  standardised 
separately  it  is  .pun-  easy  toverifj  by  extremely 
simple  appliances  those  parts  which  are  alone 
liable  to  error,  and  it  seems  probable  that 
some  such  system  as  is  proposed  in  the  pamphlet 
uridei  review  must  inevitably  come  into  use 
When  its  application  1-  more  generally  under- 
stood. 

Taking  the  amperemeters  first,  Messrs. 
1  rompton  and  l  0.  adjust  the  resistances  of  .'II 
the  shunts  of  then  instruments  to  exacf  values 
the  value  ni  eai  h  1  ase  being  sui  h  as  will  give  a 

pp.  ,,|   -0-5  o!   .1    \oll   when   the   lull  1  uiient    is 

ing  which  the  -hunt  1-  rated  to  carry.     I  he 
tiui  I     ai *  '.     fandard   n    is  tan  1 


value  in  each  case  .075-7-1'  ohm  where  C.  is 
the  rated  current.  The  indicating  instrument 
is  now  employed  to  indicate  the  small  P.D. 
of  the  shunt,  and  may  be  regarded  as  a  milli- 
voltineter  reading  up  to  '075  of  a  volt.  The 
whole  of  the  amperemeters  manufactured  by 
Messrs.  Crompton  and  Co.  are  provided  with 
two  scales.  One  scale— being  the  most  con- 
spicuous of  the  two — is  figured  to  indicate  the 
currents  passing  through  the  shunt,  but  below 
this  are  marked  in  small  figure-  a  tew  points 
on  a  scale  of  millivolts.  It  1-  by  verifying 
this  latter  scale  that  the  accuracy  of  the  indicat 
ing  instrument  is  tested.  Assuming  the  shunt 
to  be  correct  (and  well  made  resistances  can 
be  trusted  to  retain  their  value  -permanently) ; 
the  verification  of  the  indications  ot  the  milli- 
volts is  all  that  is  necessary. 

For  the  voltmeters  the  resistance  ot  the 
circuit  is  adjusted  in  ever)  case  to  such  a  value 
as  will  pass  a  current  of  15  milli-amperes  at  the 
normal  reading.  Suppose,  for  instance,  the 
voltmeter  were  an  open  scale  instrument 
reading  about  450  volts,    the   total    resist   nee 

of  the  instrument  circuit  would  be  jo,< leu-. 

The  indicating  instrument  carries  .1  small 
scale  of  milli-amperes  as  well  a-  th  target  scale 
oi  thevolts  it  is  intended  to  measure,  and  the 
terminals  an  so  arranged  thai  the  testing  currenl 


(QE)bi 


can  la'  passed  through  the  moving  coil  cutting 
out  the  resistan  1 

( ine  Leclanche  1  ell  1-  quite  sufficient  to  1,  -t 
both  the  amperemett  1-  and  the  voltiffl  I I 

in   figs.    1   and   -■  .10    show  11    'lie  1  "iin 
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these  operations.  In  each  case  B  1-  a  single 
ell  and  R  is  a  rheostat  lor  continuoi 
justing  the  resistance  of  the  circuit.  Tin  instru- 
ment, which  in  one  diagram  is  marked  M.V. 
and  in  the  other  M.A.,  is  a  small  indicator  or 
gauge    having   a   resistance   of   5   ohm-   whose 


pointer  i-  deflected  exactly  to  a  single  fiduciary 
mark  when  eithei  the  current  of  -015  of  an 
I  trough  it.  or  an  E.M.F.  ol  '075 
of  a  volt  is  applied  to  it-  terminals.  By 
regulating  R.  until  the  gaug  1-  broughl  to  this 
mark,  it  will  be  seen  that  the  reading  oi  the 
instrumenl  undei  tesl  is  immediately  checked. 

[n  addit'on  to  working  ou  thisplanfo  testing 
the  instruments,  provision  has  I"  en  made  fai 
small  adjustments,  should  such  be  required. 

Each  movement  is  fitted  with  .1     i 
t  oiling  spring  wh'.ch  is  seen  underneath  .1  small 
circular  glass  cove thi    fi I   the  instru- 
ment.    'I  In-  glass   1-   secured    b}    a     plil    1  ng 

,\  ithoul  unfa  I 
screws,  |  to  the  controllin 

m<  nt.     I  !'•    end   oi    thi    trollini 

to  .1  movable  ring  by  turning  which, 

it   the   pointei    can   be   adjusted. 

I  he  attai  I ml   ol   th<    end  0 

■  by  means  ol  .1  small    1  rew,  and 

by  loosenin     this    th<    •  GEei  tivi    length   oi    the 

i     be    altered,     ["he    whole    ol     thi 

adjustmi  ri1    oi  the  insti  umenl  ai I this 


poinl  in  course  ol  manufacture,  and  they  can 
be  repeated  at  any  time  subsequently  without 
opening  the  instrument  case  or  touching  the 
connections.  The  second  of  the  two  adjust- 
ments is  rarely  required,  but  the  advantage  by 
the  first  adjustment  of  being  able  to  set  at  any 
time  an  open  scale  voltmetei  to  its  exact  reading 
will  readily  be  appreciated. 

On  their  own  swih  hboards,  we  are  informed, 
Messrs.    Crompton  and    Co.  verify    the    whole 
oi    their   instruments   in    position   without   the 
difficulty  and  with  great  rapidity. 

Fig.  3  shows  the  view  ol  the  adjusting  spring 
and  its   mountings.     We   cannot   explain    fully 

here  all  the  details  oi   tl nstruction  oi  the 

movement,  but  we  may  notice  one  intei 
point,  that  is,  that  the  current  is  carried  into 
the  moving  coil  through  thin  flexible  ligaments 
instead  oi  through  the  controlling  springs, 
which  has  been  the  usual  practice  hitherto. 
Fig.  4  -how-  th(  construction  oi  these.  Sim- 
plification is  obtained  by  omitting  all  small 
insulators  and  soldered  connections  from  the 
controlling  spring. 


1  1G      1 

I  hi  r<  is  ii"  pai  ti  11I. 11  novi  Itj  about  the 
. .,  es  oi  the  instrumenl  ,  I  hej  are  ol  .1  simple 
,  harai  tei  and  1 1  m  to  bi  neatly  worked  out, 
and  the  pamphli  I 

diagrams                          >■■  '  dimensions  and  the 
positions  oi  the  holes  requiri  d  fa unl 
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MR.    ROBERT    HAMMOND,    M.I.E.E.,   M.Inst.C.E.,    M.I.Mech.E. 


Ti/fR.  ROBERT  HAMMOND,  the  well-known 
-*■-*■  consulting  electrical  engineer,  was  born 
at  Waltham  Cross,  Herts,  in  1S50.  Educated 
at  Nunhead  Grammar  School,  he  subsequently 
obtained  his  engineering  training  at  Middles- 
brough. 

From  the  commencement  of  his  professional 
careei  Mr.  Hammond  always  displayed  a  great 
in  electricity;  he  was  prominently 
a  sociated  with  the  early  progress  of  electric 
lighting,  having  in  1878  taken  up  electrical 
engineering  in  connection  with  the  works  estab- 
lish., l  by  him  in  London  and  Middlesbrough. 
Appointed  first  concessionaire  of  the.  Brush 
Company,  he  was,  to  a  great  extent,  responsible 
tor  int  oducing  the  Brush  Arc  Machine  into 
England,  and  installing  it  in  a  number  of  the 
prinicpal  iron  and  -del  work-  in  the  United 
Kingdom. 

In  :88o,  after  the  invention  of  the  in.  an- 
[e(  111,  lamp  by  Sir  J.  W.  Swan.  Mr. 
Hammond  devoted  considerable  time  to  central 
station  lighting,  and  was  responsible  for  the 
equipment  of  the  first  English  works,  where 
electricity  was  distributed  from  a  centre  for 
Mil  lamps  by  high  tens  on.  These 
undertakings,whi<  h  werei  arried  out  .it  Brighton, 
Eastbourne,  and  Hastings,  were  afterwards 
acquired  by  the  respective  corporations. 

Mr.  Hammond'-  interests  were  not  restricted 
to  one  sphere  oi  elei  meal  industry  ;  in  1883  he 
published  a  work  entitled  "Electric  Light  in 
out  Homes,"  the  firsl  book  dealing  with  the 
e'ectrii  lighting  of  private  residences.  The 
author  claims  that  his  house  at  Highgatewas  the 
firsl  to  he  illuminated  throughoul  with  incan- 
electri   light. 

mi     ol  tin-  young  elei  trica 


1-  .1  question  in  \\  hii  h  Mr.  Hammond  has  always 
taken  a  keen  interest,  and  in  [884,  with  a  view- 
to  affording  a  practical  solution  of  this  complex 
problem,  he  established  the  Hammond  Electrical 
Engineering  College.  Hi-  interest  in  this  matt,  r 
was  further  demonstrated  in  1890,  when,  acting 
on  his  counsel,  the  Board  of  Control  founded 
the  Electrical  Standardising.  Testm,.  ai 
Training  Institution,  known  popularly  as 
Faraday  House. 

Mr.  Hammond  ha-  paid  frequent  visits  to  the 
United  States,  in  order  to  inspect  the  principal 
electric  light  works  situated  between  New 
York  and  San  Francisco,  and  for  the  purpose 
ol  studying  the  developments  in  electric  traction. 
He  has  also  made  a  special  study  of  elec- 
tricity in  its  application  to  tramways  am. 
light  railways,  and  has  issued  many  important 
report-  on  the  subject  to  local  authorities. 

During  recent  war-  Mr.  Hammond  has 
spei  ialised  in  1  entral  station  work.  He  i- 
responsible  for  the  construction  oi  the  electrii  it\ 
supply  work-  at  many  impot  tint  1  1 
home  and  abroad.  Since  1893,  in  all  cases  he 
ha-  acted  solely  as  consulting  engineer,  but 
priot  t"  [89  ;  in  a  tew  instant  es  he  also  at  -  pt< 
thi  responsibilities  ol  contractor.  At  the  end 
of  1893  he  retired  from  contracting  to  devoti 
Inin-eli  exclusively  to  consulting  work.  Th< 
value  of  the  elei  hi,  il  i  ngineering  work  carried 
out  under  Mr.  Hammond-  supervision  amount- 
to  aboul  three  million-  sterling. 

Mr.    Rob,  1 1    Hammond  1-  a   membt  1  oi    thi 

In-iitnti, l     I  i\  il     Engineers,    a    membei 

oi    ili, ■  Conn,  il   .a    th,    Institution  oi  Electrical 
|.  nghieers  and  its  honorarj  treas  irei  ;  he  1-.1I-, 

iii.i    oi    the    Institution    oi    Vb 

Engineei  5. 
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Past  President  nf  II,.-  I-  -  For  the  Advai 

Born  at  KlibKV.  May,  lSjfi,  educated  private  v  and  , 
lions,  18'.=;  :  f..ur  years  later  was  elected  1-ellow  .1 
Royal  Commission  <>n  Science,  and  in  1 
1- -1,  and  lias  seven  '.incs  been  (  In.  I  .-I  I  lie  Knulisl 


December  2,  190.1 


PAGE'S    WEEKLY, 


NAVAL 


NOTES. 


Which  was   with   Admiral    Kamimura's   Squadron,   when   he   defeated   the   Vladivostock  Cruisers. 
Length.  400  ft.     Beam,  6S  ft.  f>  in.     Draught.  a«  ft.  3  in.     Displacement,  9.800  tons.     Coal  Capacity.  550  to  1,300  tons.     Engines :  four  cylinder, 
three  cxp  msi    :i,  by  Humphry-  and  Tcnnant,  Belleville  boiler*.       Armour:  Complete  Krupp  Steel  B;lt,  7  in.  lor  2tx>  ft.  3J  in.  at  ends:    Citadel, 
for  200  it.   Jin.  ;  Barbettes  and  gun  houses,  6  in.  :  Conning  tower.  14  in.  :  iCasemates.  6  in. ;  Deck,  a.J  in.  on  slopes.    A  m  .nicnt :  four  sin.  quick- 
firing  gun*.  •   pain  in  barbettes:   fourteen  6-in.  quick-firing  guns,  ten  in  casemates,  four  in  sh:clds     twelve  la-pounder  quick-firing  gun 
2}-pounder  quick-firing  guns.     Torpedo  tubes,  four,  submersed. 


FRANCE. 

M.  Charles  Bos  is  the  reporter  ol  the  French  navy 
■his  vear,  anil  a  forecast  ot  his  proposals  has 
been  ma<le  public  in  the  French  press.  He  considers 
one  of  tlv  principal  lessons  to  be  derived  from  the  war 
in  the  Far  East  to  be  the  useli 
with  a  heavy  armament  but  low  ra  adsmall 

coal  capacity.     For  tin 

to  see  substituted  cruisers  of  the  same  tonnage  but  with 
.  oal  carrying  capacity, 
and  these  vessels  shouM 

to  Cochin-"  hina  without   coaling,   even   it    thej   I 
go  by  thi    1  ope  route.  1  have  a   smallei 

I 
shoul.l  to  taki    thi   1   plai 

■,.,,.,- 
seven  different  calibres  should  l»-  supplied  only  with 

0/45     111.  "-     ,„        an,|    _,•;,,    ,„       pi, 

A.nothi    likable  proposition  whii  h 

concern-    the    dockyards.      M      I. 
shipbuil 

"•I  two 
private  I"    ke    ■    ■■  !  amen) 

open,  he  says,  four  la  1  _■ 

struction,  in  various  -1  ig  tnd  this  would 

mean  having  sixteen  large  warships  undei  con  ti 


10,000, 

rly  expense  would  be  £5,600,000  for  large  ships 

only;    at    least   another   £800,000    would    have    to   be 

uid  tin- 
would  bring  the  annual  expenditure  "ii  new  construction 

in    the    sum    0 

presenl  allowed  tor  thai  purpose.      Whether  ti 
'  meet  with  the 
seen. 

GERMANY. 

The  naval  est 

1  .1    <  I  l,i)2O,00<  ■ 

re<  urring  expenditure 

timates 

and    tie-    non  10.  urring     ■  xpenditure 
(M.     : 

,1111,  linn,  and 

1-  t..  in<  In. h-  111-!  111-1  ill 
A',   in   1 

rivet  gunboal 

sum  .,1   -;;  000  (M        -  -  000)   foi    experiments  with 
submai 
I  he  01 
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altogether  satisfactory,  she  has  since  her  commissioning 
carried  out  further  experiments,   with   the  result   that 
at  natural  draught  the  indicated  horse-power  was  io,  f>.i , 
while  at  forced  draught   it   touched  14,390.      I  hi 
it  this  last   figure  was  exactly   tg  knots. 

The  Braunschweig,  the  name  shi]>  oi  the  class  o± 
vessels  which  immediately  follow  IheWittelsbachs  in  pom* 
of  age,  has  already  been  in  commission  some  little  tunc, 
and  at  the  beginning  of  November  the  second  vesse1 
oi  the  class,  the  Elsass,  was  delivered  bj  the  Schichau 
nrm,  having  been  hurried  forward  to  completion 
immediately  after  the  Xortli  Sea  incident.  The 
completion  oi  these  vessels  does  not  merely  mark  the 
addition  of  two  new  battleships  to  the  German  active 
squadron.  The  Braunschweig  and  the  Elsass  belong 
to  the  programme  of  1901,  and  it  is  the  fact  that  they 
have  hoisted  the  pennant  for  their  maiden  commission 
before  all  the  trials  of  the  three  vessels  which  were  com 
menced  at  the  same  time  for  the  British  Navy  are  com- 
plete. That  must  be  kept  in  view  bv  naval  writers  in  this 
country.  Thirty-six  months  is  ample  time  for  the 
completion  of  battleships.  It  has  been  done  in 
less  time  before  now,  and  at  this  period  of  the  world's 
history  we  cannot  afford  to  lose  ground. 

The  launch  of  the  Deulschland  at  Kiel  on  November 
19th  was  the  occasion  of  a  speech  from  Count  von 
Biilow,  in  the  course  of  which  he  made  a  remark  which 
deserves  to  be  recorded.  He  said  that  German  naval 
defences  were  a  challenge  to  no  one.  This  the  Times 
calls  the  "authentic  interpretation  "of  certain  remarks 
of  more  exalted  origin  which  have  aroused  much  feeling 
in  this  country  on  various  occasions.  The  list  of 
,hese  phrases  winch  the  Times  has  collate,  1 
very  remarkable  reading,  but  there  is  one  mis-u 
not  the  phrase  "Our  future  lies  on  the  water,"  oi 
1  German  origin  ? 

It   is  reported   that   a   large  cruisei 
hi   to  be  commenced  at  Weser. 

UNITED     8TATE8. 

Mr.  Paul  Morton's  remarks  at  a  banquet  in  New 
York  recently,  have  quickly  received  confirmation 
lie  said  :  "  Be  assured  that  you  have  in  the  Wlni 
now  a  man  who  believes  in  havin)  thi  bi 
navy  111  the  world."  This  week  it  has  been  announced 
artmenl  oi  the  Secretary  of  the  Navy 
that  the  estimates  for  1905  will  total  £22,906,127 
(  $114,530,638),  an  increase  of  £3,494.489  ($17,372,448) 
over  the  sum  voted  for  the  past  ;,  1  dygi\  en 

particulars  of  the  building  programmi  foi  next  year. 
It  only  remains  to  add  details  oi  the  plans  lor  the 
Scouts   Cluster,    Salem,  and   Birmingham,   whicl 


it1-  cretarj        1       length  is  to  be 

424  ft.,  breadth  46  ft.  8  in.,  draught  at  fuU  load  18+,  ft. 
displacement  4,310  tons,  n.h.p.  16,000  speed  -'4  knots, 
armament  twelve  ;  in.  guns,  and  two  submerged 
torpedo-tubes.  The  amount  of  ammunition  carried 
is  to  be  3,600  rounds,  and  eight  torpedoes.  There  will 
be  light  protection  for  the  vitals.  The  complement 
is   to  be   384  officers   and   men. 

The  battleship  \.  ..    /.  ,  i  on  November 

10th  at  the  works  ol  the  Fore  River  Ship  and  Engine 
Company.  The  New  Jersey  is  of  the  Georgia  class,  and 
is  the  last  vessel  of  the  class  to  take  the  water.  The 
launch  was  successfully  carried  out,  the  naming  ceremony 
being  performed  by  Mrs.  Kinney,  daughter  of  the 
Governor  of  New  Jersey. 

MINOR      NAVIES.      SWEDEN. 

A  correspondent  sends  me  the  following  particulars 
about  the  Swedish  navy  to  supplement  my  note  last 
week.  There  are  three  armoured  gunboats,  and  a 
submarine  building,  in  addition  co  the  vessels  pre- 
viously enumerated.  These  four  vessels  are  expected 
to  be  completed  by  the  end  of  the  present  year,  as  well 
as  the  t.b.d.  of  the  Mode  class.  When  they  are  finished 
the  composition  of  the  Swedish  navy  will  be  : 
Twelve  armoured  coast  defence  ships,  four  monitors, 
seven  armoured  gunboats,  five  t.g.b.'s,  ten  gunboats, 
two  t.b.d.'s,  31  t.b.'s,  eighteen  of  the  first  class,  and, 
various  out  of  date  vessels  in  use  as  training  ships 
or  other  auxiliaries. 

The  Swedish  Naval  Budget  for  1905  totals  £8 
and  it  is  hoped  that  the  present  bull- ling  programme 
will   be  complete   by    1907. 

NORWAY. 

1  he  Naval  Budget  for  1 005-0  totals*. '.7,277(4, 091,000). 
0  [new     torpedo-boats,      In  .    have 

completed    their   trials  making    23*5    and   22';   knots 
n     pei  lively. 

BRAZIL. 

The  new  programme,  to  which  reference  was  made 
a  week  or  two  back,  is  being  brought  into  effect.  The 
twenty-eight  vessels  contemplated  are  io  be  completed 
1  and  11  1-  expected  that  tin  majority  of  the 
will  be  built  bj  Messrs.  Vickers,  sous  and 
Maxim,  of  Barrow,  and  Messrs.  Armstrong,  VVhit- 
worth  and  i  o.,  Ni  wi  astle.  I  he  battleships  are  to  be 
built  on  similar  lines  to  the  Triumph,  and  will  be  armed 
with  Armstrong  guns.  Che  armour-plating  is  to  be  of  the 
"  Maxim  improved  "   kind. 
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THE    BONZANO    RAIL    JOINT. 


TT  1-  somewhat  remarkable  that  while  the 
weight  of  rails  for  permanent  way  has 
1  rept  up  from  f>o  lb.  to  90  lb.,  and,  in  some  cases, 
even  100  lb.  per  yard,  with  the  object  of  at- 
taining greater  strength  and  resistance  against 
wear  and  tear,  the  joints  or  rish  plates  for  uniting 
rails  have  hitherto  fallen  very  short  oi  approach- 
ing the  strength  of  the  rail  itselt  ;  they  Eonn 
in  fact,  a  weak  link  in  a  strong  chain,  many 
of  the  ordinary  angle -splices  or  joints  being 
about  one-third  the  breaking  strain  of  the  rail. 
1  .mpanying  figures  illustrating  the 
Bonzano     Rail    Joint,    explain    definitely    the 


The  sectional  view  (rig.  4),  illustrates  an 
ordinary  angle  splice  bar,  with  Bonzano  addi- 
tions shown  in  black. 


Fig.  1      Side  view  01    Bonzano  joint,  as   used 

main  line  of  the  Pennsylvania  Railway—  100-lb.  rail. 

inventor's  1  laim  that  it  is  greatei    in 

than    the    rail   itself.     Briefly   stated,    it    is   an 

improved  rail-joint,   which  will  act    1 

ece  between  the   sleepers  to  support 
the  rails,  and   in   which  the  rails   an    held    ii 
d    by  the  plate-  making  the  joint. 
It  will  be  seen  from  the  dia  hat  a  sub- 

stantial joint  plate  is  provided,  the  jo 

ridge  piei  e  between  th  ties  01 
sleepers  to  supporl  the  ends  0i  the  rails.  The 
devii  e  1-  espet  ially  applii  able  foi  use  in  con- 
nection with  double-headed  1  lils   the  feel  giving 


-i 


_r       <■>■/-.  ,    n      -r       ^-  11 


t  1  .in 


ol  the  rail. 
I  a  side  view  ;  fig.  2  a  plan  .  and  fig.  ; 

,  w   ol  one  ol   the  jo 


Fig.  3.— Perspective  view  of  the  joint. 
The  depending  flange  and  webs  forming  the 
truss  structure  can  be  economically  manu- 
factured, as  the  parts  arc  simply  rolled,  cut 
into  lengths;  and  the  depending  portion  pressed 
from  the  lateral  flange.  It  is  coupled  to  the 
rails  in  the  ordinary  manner,  and  the  feet  can  be 
sei  ured  to  the  tics  or  sleepers,  cither  by  spikes 
or  screws,  as  desired.  One  of  the  severest 
tests  to  prove  the  strength  ol  the  Bonzano 
joinl  was  made  by  taking  a  roo-lb.  rail  and  by 
hydraulic  pressure  slightly  bending  a  parabolic 
curve  upon  it.  It  was  found  that  the  attach- 
ment and  subsequent  si  rewing  up  ol  two  joints 

to    straighten 
th    rail 

A   large   numbet    ol 

i  ailway    ao  idents  are 

attributable  to   faultj 

joints.     Although  not 

i 

■ 
a     perpetual   i 

tly   weat    and    t<  a     to  the  rolling  -stock. 
I  he   Bonzano  Joint    Rail    bj   reason  ol    its  hi- 
re and 
attention  given  to  permani  nl 

\p     ,     i  d  and  Co.  have  made  a 

quantitj    ol  these    joints  foi  i  spot  •    and 

1.1,  ture  foi   home  railways.      I  he  patent 

are  being  dealt  wil  Brit  tin  b}  Mr.   \ 

Ronal  V.venue,  London,  I   I 


Fig.  4.— Ordinary  angle 

Ivn  s  with  Bonzano  addi. 

non  shown  in  black 
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DECI  MBl 


POWER   FOR   THE 
NEW  YORK 
SUBWAY. 


'"pHE  Allis-Chalmers  Company  of  Milwaukee, 
Wis.,  U.S.A.,  have  just  issued  an 
elegantly  printed  booklet,  descriptive  of  the 
part  which  the  company  has  played  in  pro- 
viding the  power  required  for  the  recently 
opened  New  York  Subway. 

The  5  ooo-h.p.  Allis-Chalmers'  engine  com- 
bined  with  a  Bullock  electrical  generator 
which  earned  for  itself  the  title  <>i  "  Big 
Reliable  "  at  St.  Louis  constitutes  the  type 
employed   for  the  subway. 

Ih.  subway  engines  are  the  largest  yet 
built.  Each  is  rated  nominally  at  8,000  h. p., 
but  its  ,i(  tual  capai  ity  1-  r.2,000  h.p.  The 
nine  engines  forming  the  plant  have  an 
power  equal  to  the  combined  powei 
oi  half  a  dozen  hips. 

1    like  everything 
about  tie   en  riged  50  thai  nothing 

in     earthqua 
failure  to  gel    fuel    would   l»-  able  to  stop  the 

operati 1    the   powei    oi   the  subv 

in   eai  h    ba 

oi  three   t2-in.  pipes   in   such  .1   wa) 

tipplie  1  with  steam  from  eithei 
i.l   the  boiler  groups.      I  he  valves  E01    openin; 
1  from  tin-  engine- 
room,  wle  the  operators 


would  be  protei  ted    Hum    1  -. 
a  heavy  wall. 

The  following  'li-t.nU  oi   tin-  engines  will   be 
found  interesting  : — 

Shafts:      Hollow-forged    open-hearth    steel,     i6-in. 
hole  ;     diameter,    generator    (its    57  in.,    nun 
54  in.,  crank  hubs  30  in.      W 

Cranks:    Fan-tail  type,  cast  steel. 
64,000  lb. 


Seen  from  the  Ion   |  »r<  -miu   verticil  cylinder  side. 
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Total  revolving  parts  on  each  eng: 

Piston  Rods:    High-pressure,  diametei    i  in       1 
pressure  diameter  n  1  in. 

Crank  Pins  :    Nickel  steel, 

Steam  Ports:    High-pressure,  area  142  square  inches 
Low-pres  inches. 

Exhausl    Ports:     High-pressui         rea, 
inches.     Low  pressure,  area.  733  square  inches. 

Exha  1.  Diamel  aches. 

Cylin  -sure,   horizontal  ;    double-beat 

poppet  valves  in  the  heads;  diameter,  42  in.  Low- 
pressure,  vertical;  side  pipe  construction,  valves  in 
heads.  ngle-portei  pi  >rted  ; 

diametei. 

The  subway  engines  are  in  twins.  Each  oi 
the  nine  engines  consists  of  two  part-  1  onnei  ted 
to  a  single  -halt  by  a  1  rank  al  either  end  oi  the 
shaft.  I  ich  pari  has  a  high-pressure  cylinder 
lying  horizontally,  and  a  vertical  low-pressure 
cylinder.  Both  cylinders  are  conn&  ti  1  to  a 
crank  pin.  The  1  ranks  al  the  opposite 
en  Is  oi   the  shaft  are    set  al  differeni    angles, 


thus   securing   a   turning   movement   01    - 
uniformity. 

I  In    daily  average  outpui  "I  the  nine  engines 
1-  aboul       '.hi   hours. 

The   power   of   the   subway   is   not   con 
to  the  important  work  oi   driving   the  trains. 
At  the  lofty  station  on  the  Manhattan  vi 
11    keeps  in   motion   moving  stairways  to  take 
passengers  up  and  down,  while  at  the  sunken 
stations  along  Washington   Height-  it  opt 
1  b  nil    1  le\  atoi     for  a  like  purpose. 

DETAILS     OF     SUBWAY     SCHEME. 

The   following    paragraph   enables   one   at    a 

-  -.tent  oi  the 
subway  scheme  and  will  I"-  found  useful  for 
inn  poses  "I  pai  ison  : 

ttract    signed    to    build  ie    road, 

1  v  2 1  st,   1900. 
Ground  f 01  mall v   broken   by    Mayor   Van   W'yck   in 
front  oi  the  City  Hall    Man  h  2  Lth,  1900. 
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Work  a<  tuallj  t>i  gun,  aboul  September  ist,  i  too 
Legaldati   Eon  ompletion    Vugusl  2ist,  1904- 

opening  to  the  public.  October   27th,  [904. 
1  ontrai  1     prii  e     foi     building,     S 

,  it v    for    real    estate     eti  .,    for    terminals 
.Hid  land,  $1,750 

Equipment:     Paid    tor    In     the    contractor     powei 
ines     wiring,    sub-stations,    cars     eti 
— 

.in.   :  1 bii    yards  ;    eai  th    [,930,0 

cubi    yards;    rock.   1,170,000  cubii    yards;    rock  tun- 

neling     J65, 1  ubii   \  ards. 

Length,  247  miles;  underground  [9  miles; 
elevated  structure,  57  miles;  tour-track  section, 
67    miles;  three-track    section,   7-4    miles;    two-track 

•6   miles;     switches   and     siding-,    ;    mil- 
total  length  of  track,  70  miles. 

Stations:  49;  12  on  elevated  structure  ;;  under- 
ground .or  express  stations. 

Motoi  Cars:  Each  provided  with  two  200  1  p. 
motoi      one  on  each  track. 

Express  trains:    8  car-;    5  motors  cars,   j  trailers. 

rains  :    5  car-  ;     j  motoi  cars    -  trailers 
Highest  speed  :   ( it  express  trains    -  1  miles'an  houi 
1   speed  of  express  train      :     miles  an  hour. 

Highe  1     :peed   oi   local    trams.    ;;    miles   an    it 

Average  speed  of  local  tram-,  [6  miles  an  hour. 
I,.,,  11, .11    rails  .      too    He    of    the    yard.     Third    rail 
i,,:  ,  Lei  trie  1  urrent,  75  lb.  to  the  yard 

Nine  sub-stations  :    For  rotary  converters. 
I  lei  in.    .  urrent  oil  pha 

own  to  625  volts. 

CITY      HALL     TO     BROOKLYN     EXTENSION 

l  ost,    $10,000, 

Length,   1 

1     1     iii  11!  river  tunnel.    1-2   mile-, 

Eighl    stations  :     four   in    Manhattan    and    four    u 


LAUNCHES. 


CALENDARS. 

W  summer-'  ale-  and  Son  ,  I. id.,  re- 
mind us  that  tli.  -  has  alreadj  sel 
in      1  hej  forwai  11 

:  :ic  1L1-,    ■  >l  lie-  in-  mth  ,e  1     .1  

11  1  and  the  «  ord  ,   "  u 

red  in  blue 

el 
laundry   machin 


At  the  30  hours'  trial  oi  the  battleship  King 
-  VII.,  at  four-lifths  of  her  steam  -  power, 
the  engines  developed  a  total  i.h.p.  of  12.SS4. 
and  attained  the  mean  speed  ot  i;-;  knots.  She 
has  since  successfully  undergone  the  eight  hours' 
lull  -power  trial,  .md  tin-  anchor  and  circle 
trials. 

The  cruiser  Diamond,  which  was  launched  in  Janu- 
ary last  by  Messrs.  1  ammell,  Laird  and  Co..  has  now 
left  the  Mersey  lor  the  I  lyde  to  undergo  her  steam 
trials. 

There  has  just  been  launched  from  Messrs.  Swan, 
Hunter,  and  Wigham  Richardson  yard  at  Wallsend- 
on-Tyne,  the  turbined-engine  yachl  Ubion,  designed  bj 
Sir  William  White,  and  built  to  He-  order  oi  Sir  George 
Newnes.  M.P.      I  I  ling    yai  In    oi  ■< 

little  over  [,300  ton.,  with  a  length  all  over  oi  270ft., 
with  54  it.  beam  .md  jo  ft.  moulded  depth.  The 
engines,  with  cylindrical  boilers  tiavi  been  constructed 
on  the  Parson  system  al  I  ml. una  Works,  and  are 
calculated   to   give   smooth-watei     speed   of    15    knots. 

The   "  Strasburg    I'—'  "   n  porl     thai    thi      1  1  - 

torpedo-boat  No.  125,  the  hr-i  German  torpedo-boat 
1.,  be  fitted  with  turbines  ha-  undergone  lei  trials 
ii,i,,i  sui  1  essfull)  at   I  Lbing. 

The  K ennel  torpedo  i    being 

built  at  the  works  of  Messrs.    LTiornycroft  at  Chiswick, 

1      during     the     pasl     week     b  in<    1  ;oin 

trials  at  Weymoul  I 

The    battle  ship  ed    at  Ki  upp'  - 

,  ,,  .I,,  him  <!  ,11,1     Kiel,  -a    Novi  ,1  bei       ith    is    tl 
ol  the  new  "  .V  "  1  lass  in  the  Germai    na^  ) 

;,  1     whii  b   was  launc  lied  from   1 
Messrs.  Vie! 

vember,  has  beei I'  1     >ing     om<    vi  rj  exacting  Irials 

in  deep  water  outside  Barrow   ll.nl' She  is  a  new 

ol  this  class  of  crafl  indol   greater 

.girth   than   the   .1    class,  and  possesses  man}   improve- 

wliich  have    I"  ■ 
,,   result   "i    tin    experiments   which    have   taken    plaot 

The  French   submarine   ".V  '    has    been   successfully 
launched   at  Cherbourg        ["he  vessel   is    ol 
type   as    the  Naiadi  .    with    th 

will   have 
t(  po\v<  1    being  electricity. 
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HI.— The  National  Encouragement  of  the  British   Inventor:  How   Can   it  be 

Secured  ?     (Continued  from  pagt  692.) 

This  discussion  was  initiated  by  Mr.  B.  H.  Thwaite  in  Page's  Weekly  for  October  28th. 
Inventors  and  others  interested,  who  have  not  vet  stated  their  views,  are  invited  to  do  so, 
in  onlcv  that  the  discussion  may  have  a  practical  outcome. — ED. 


AN    INVENTORS    VIEWS    ON    PATENT    LAWS. 

101,  Northampton   Buil 

Clerkenwell,   ' 

To  •  -   \\  i  1  ki.v. 

Sir  — \  ught    be    asked,    who  and 

what   is    an     inventor  ?     And  why  should    he     have 
I  with   these 

Inventors  may  roughly  be  divided  into  tl  I 

,-.  ith    a  happy  idea  which  he  thinks 
worth    pro  tent    is    obtained,  but    little 

are    made     to    ascertain    it 

unity  is    exhau  t< 
00  more  is  heard  of  him. 
■ 
tl 
oi    patent     agents.     Anion. 

5.    Hi.' 
more  or  li 

ho,    unknown,  unheard    of, 
weary     montl 

unfortunate 
all  his  litl  Who.not- 

his  final 


DRASTIC      CHANGES      TO      THE      DISADVANTAGE      OF 
PATENTEES. 

hoping   that   the   new   patent 
11I  do  something  to  assist  them  in  their  arduous 
1  ml    in    many   cases   unremunerated    labours,    bu 
iar  from  this  bein  •  ■  '  makes  drastic 

to  their  disadvant 

made  are   that    a     pra 
examination    will    I"-    made    for    which    the    inventor 
must   pay  incre;  '    l't,rio<1 

oi    nun-    months   allowed    between    the    tiling   of    the 

I 
to  -tx  months  only,      rhese  two  alti  rations,  with 

omprise 
tounder- 

n 

sumers 

seven    patent 

a  trous,  but   one 
nnyworth  of   bi  intolera 

t   will  ■  rush  tl 

lusI    be 

inventii 

'  ■    " 
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111,1  thi    ma  ■  1.  iw     1 1     were  p] 1  in  juxtapo  ition 

In  bringing  the  film  into  thi    1 a  the  film  was  un- 

ivouni  I   J  1 Is,   but  after  1     posure    it 

-  ;     I  on  one    1 1  only.      \  spring  dark  blind 

e  loop  of  film  at  each  exposure. 
Vutomatii     perforatoi      were    1  oni  ealed    In    bai    01 
■  11    thi    loop  hi    film,   auton 

[orating    the    film    th<      \u  ■    1  J     the    pi taken. 

Provision  was  madi  to  take  either  halt  or  full-sizi 
pictures  interchangeably.  An  indicator  was  con 
stmcted  to  register  the  quantitj   oi  film  exposed  even 

when  the  lizi  ofi tun  1  was  taken  inter  hangeably. 

1  In-  film  required  no  backing  marks  or  number 
This  apparatus  was  taken  as  one  invention,  bu1  under 
the  new  rules  there  would  be  no  difficult}  in  dividing 
0  in. ill  i  thing  a  a  photograph  camera  into  six 
separate  patents  and  an  ingenious  expert  would 
probably   discover   .1    few   more. 

INCREASED   COST. 

The  11    nit     oi   thi    new  examination  will  be  that  the 

inventor  must    pa)     mi     | id    increased    fee     that   in 

the  course  of  the  examination  reference  to  various 
specifications,  will  be  made,  necessitating,  many  inter- 
views with  Hi.  patent  agent,  much  letter  writing, 
alterations  and  amendments,  and  perhaps  thi  1 
drafting  oi  thi  pi  ifii  ation  and  the  drawings  IV 
cost  of  all  this  will  be  verj  heavy,  and  the  inventor 
i"   himseli   fortunate  if  it  does  not  far  exceed 

the    original     1    timal       he     patent.     How     does 

the   new     Vet  an  igi    1  he   im  entor  ?       It 

increases  the  co  1  "i  his  patent,  I  said  at  leasl  fourfold, 
and  lucky  will  be  the  inventor  who  escapes  so  ,-.,  ,1, 

V\  ii-..    1 .   the   inventoi    taxed   and   tormented   in   this 
outrageoi                  1       1    ..  wild  animal  or  a  dm 
character    that    he    should    be    exterminated         w,    1 
T.    V   1 1. hi    -..    presiden Civil  and   Mei  hanical 

O]  1  1. Hi"     1  ! on    1      ; 

"        1  hole    strui  tun     ..1    modern 

society    -  ,,i  patent   law.      Watl 

but    witl paten  mid    nevei     havi 

in       . :  . 

into    prai  tii  ..1    effecl         1  ndoubti  dl;      il 

1  ha  i thi    man 

.   iUion     ol    capital   and 
pulation.     n     1  d 
■■    in  the  past     hi    but  n 

pro] ■ 

irthei 

,        11'  Ill     (In       in 


ol   thi    world,  that  country 
will  win  which  is  in  advam  md  impro\  ed 

null  i- iiui-s,  and  n  England  is  to  maintain  her 
position  in  this  struggl  the  m  patenl  law  cominj 
Hi"  fori  e  next  year  must  bi    resi  inded    aad 

'Id   law    1, -1.111,-  ,1  ,,,    .,    mon    1 rabli    one  passed. 

PRIVILEGES    DESIRED    BY    THE     INVENTOR. 

What  encouragement  should  "  State  give  to 
the  inventor?  The  inventors  do  not  require  offer 
"i    prize     "i    an)     othei     en  liny    ask 

no  privilege  no  favour.  But  thej  lemand  as  a  right 
1  hat    thi    State    shall   protei  I    them    in    thi    possession 

"i    theii     property        \u   in\  enl eati 

and  until  it  is  prosed  that  his  title  1     1  iad 

against  all    the  world.      Il  the  1  ight  pel   0 

land,  which  he  did  not  create  be  admitted 

to    discover    any    good    reason-    why    a    man    who    has 

created    property     should    ni  il    hold    it    in    pei  pi  tuitj 

11,,,,    appeal      hi  >v  ei    1     to  bi     ittl       opi 

this  justi<  e. 

Considering   the  length  ol   time    often   mat 
before    many    patents    become    commercial    successes, 
■    'im  -    not   seem  unreasonable   to  a-k   that    thi    life 
of  a  patent  should  be  im  reused  to  twenty  yea 
exceptional    cases    might    bi  iy,    another 

four   or   five   years.      It    would    perhap      I"     a 1 

venient,  to  avoid  complications  in  connection  with 
the  Intern. 1  tional  Convention  1  ha  1  1 ;,,    paten 

tpplii  ation.     in  theoi  j    it   seen     but   just  that  a 

patenl  co  1  ing  mui  h  in  tune  and  mi  mej  liould  have 
a  longei  life  than  .1  simple  patent  ft  would,  however 
be    very    difficult    to    draw    the    line.     .Many    simple 

patent  ■    are     1  xtremel)     a 1      ,1        \  aluable.     For 

:ampli  1  >    much    in 

1  -ii,'     and    in,  ni,--.     -1 1     perfectly     do  rl 

required     and    il     eem     then     1      -     dtei  nath  e   than 

to  abandon  the  whole  thing.     But 

along  and  bj    1  m     1    idjusl  mi  ,1    oi     lieels  and  pi  1  haps 

adding     mall    part    thi     n   ichi       worl 

\A  ho    shall   say    I  ntion 

FOREIGN     INVENTORS. 

i  entoi  -   should   onl;  1    th<    pi  i\  ill  ges 

II, .11    is 

I --ii  com 

111     this 
ilvii 

...   '  1  ,     pai 
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THE    WAYS    OF    THE    OFFICIAL    EXAMINER. 

I    have   already   shown    that    the   new    examination 
'    threefold, 
but  even   this  is  not  its  worst  evil.      rhose  who  have 
in  any  country  where  an  official 
examination   is  made  know  only  too  well    the   erratic 
ways    of    i  ~"me    wil1    discover 

anticipations     for     everything.     Son*      will 
some    subtle    difference     in    principl 
invention.      It  is  true  that  under  the  Act  an  inventor 
may  claim   his  patent,    but   with   a   notice   impressed 
thereon    that    refer,  n.  made    to    certain 

specification         Bui    this    mark    will    be    fatal    to    the 
unfortunate    inventor,    notwithstanding    that    he    has 
examined  hundreds  of  British  and  foreign  spi 
in  searcli  lor  anticipations.     Notwithstanding   that  he 
has  waded    through   dozens  of    patent    case    reports; 
notwithstanding    that    he    has    done    all    that    mortal 
can  do   to  avoid  the  labyrinth  of  pitfalls  which  beset 
the  path  oi  the  inventor,  the  onh   i    pi 
facturer,    the   prospective   buyer,    to   the   pi 
arguments  of  the  inventor  will  be,  that  he  is 
enough  to  contend  with  the  might  and  majesty  of  the 
British  Empire. 
The  value  of  an  examinati 

,i, .    !     .  imittee  for 

the  patent  law. 

Rolls  :   Will  you  read  the 
As    regard-    England,    there    were    in    1895,    25,050 
application-    for    patents,  of   which    12,53.. 
ibject  to  litigation 
year,    and    of    these     II     were    declared    invalid.      In 
France,    in  re    10,980   applii  atio 

latents   of    addition,  while    in    the  legal  ye; 
20  patent:,  were  subject  to  litigation,  but  on 
hese  had   1  onlj    1  -• 

veredeclai.   I  invali         tn  ( 

■  tions  for  annuln 
,vere  wholly  or  partially  annulled. 

... 

partly  invalid. 

1 1   tained  : 


\  old. 

..11 
1- 
54 
43 


NEEDED     REFORMS. 

inventor  ?     The  inventor  asks  for  nothing  but  justice 
Asa  nation  ila  least  as  valuable 

as  a  new  novel.     To  create  or  even  to  mai. 
attempt    to  create  a  new    industry  requires  at  least  as 
much  thought,  labour,  skill  is  required 

the    simple    process 

1,1,11    .,1     years        1 

let    bum    have    the    same    privileges.     Let 

the   inventor   tile   his   specification   and.  if   necessary,  a 

.  ost  of  one  pound; 

without  ex- 

tmination  and   wif  10  oi   validity,      ["hen 

r.  blocking  a  useful 

one.     Manufacturers    do    not    spend    the    large    sums 

necessary  to  manui  and  place  a  new 

thorough  inquirj 

dispute  the  perusa! 


tor  and  the 


value  ot   the  patent.      In   the  case  of  a   patent   being 
nould    have 

power  to  ret  patent. 

nt  must  be 
ilty  on   the 

,,,,,,,         Patents  :  th  nothing,  or  they 

are    worth    a    great    deal     and    it    certainly    - 

his  losses. 

\  t  might  be 
,  personally 
latent   office. 

who     would        I 

■ 

I.., illy. 

VV.    II     I II- A  I  II. 


Ulgeraeine 

ventilated  with  elei 

...     Works. 

Swinton     M 

tpleted   the 
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AN  EIGHT-COUPLED  GOODS  LOCO- 
MOTIVE FOR  THE  BAVARIAN 
STATE    RAILWAYS. 


'"pHE  engine  illustrated  herewith  is  the  four- 
■*  thousandth  manufactured  by  Messrs.  Krauss 
and  Co.,  of  Munich.  The  Bavarian  State  Rail- 
way possess  at  present  eighty  engines  oi  the 
Ei-class,  sixty-six  of  which  are  of  this  special 
design.  They  are  at  work  on  the  mountainous 
divisions  between  Aschaffenburg  and  Wurzburg, 
and  between  Neuenmarkt  and  Hof. 

The  engines  are  now  all  of  the  simple  ex- 
pansion type,  but  originally  two  of  them  were 
compound  engines,  fitted  with  tandem  cylinders 
of  Sondermann's  design.  With  this  arrange- 
ment they  performed  good  service  for  some 
years,  but  the  cylinders  were  subsequently 
replaced  by  ordinary  "lies,  as  the  gain  derived 
from  this  method  of  compounding  was  nol  con- 
sidered sufficient  as  to  justify  the  complication 
and  extra  cost  of  repairs. 

One  of  the  tandem  cylinders,  including 
pistons,  slide-valve,  etc.,  lias  been  cut 
through,  following  its  middle  plane  and  is 
shown  in  section  at  the  Railway  Museum  at 
Nuremberg. 

The  engine  is  fitted  with  the  Kranss-Helm- 
holtz  truck,  which  was  introduced  in  [888,  and 

is  to-day  in  use  in  some  1 ,500  engine  .  Hie 
details  of  this  appliance  are  shown  on  die 
ippi  isite  page. 

At  present  .1  further  lol  oi  El-engines  is 
under  construction,  but  in  these  the  boilers 
will  be  somewhat  larger,  its  centre  line  being 
very  high  pitched,  and  the  lire-box  located 
entirelj  above  the  frames.  The  cylinders  will 
be  fitted  with  piston  valves. 


utiiweii.) 
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IMPROVED    SIGHT -FEED    LUBRICATOR. 
By  Messrs.  J.  and  W.  KIKKHAM. 


'  "  i    sight-feed  lubricator   made   by   ■ 

and  \V.  Kirkham.  Lark-street,  Boltou.  Th 
feature  of  novelty  is  in  connection  with  the 
indicating  I  of  oil  whicl 

For  tins   purpose  an   air  tube    G  (fig.  2)    is    provided, 
ion  oi  air  being  regulated  by  thi 

ii   bubbles  rise  fr G,  a 

fig.    1.    am!    oil  equal    in  volume     to  these    bubbles 

;  from  the  stem  11.      The  rate  at  which  the 

re  delivered  can  In'  regulated  b; 

I     tin     necessary    amount    being    ascertained    bj    ex- 

!.e  valve   I   is  set   to  allow  a  given 

number  of  drops  of  oil  per  minute,  it  need  never  be 

that     is    required    to    stop      and 

start  the  lub  •  1    1  he  \  alve  E  a  slighf  turn 

it  or    is   tilled    by    unscrewing    the    plug    A 

olutions,  when   oil  poured  into   the 

mi  through  the  port-.  (    into  the  lubri(  ator. 

1  Ii.'  plug  A  rewed  dew n,  the  val 

1    turn    and    locked    111    position    with    the 
and  4   show   a   needle   lubricator  bj 
the   same  makers   which  can   be   tilled  without  moving 
1  in  '  11  hi  hi   1  in    filling  ai 


being  the  sane-  a-  that  ahead)  described.  The  ad- 
vantage of  avoiding  the  use  of  a  plug  is  one  that  will 
appeal  to  many  power  users. 

R 
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N0TE5  ON 
SHIPBUILDING. 


Tr^r 


k  -    *L 


The  Industrial  Position. 

I                                                  pro  is tired 
i in 

Some  of  thi 

butt  ijority of  builders  have 

only  a  moderate  quantity  ol   work  on  hand    and  some 
have  littli  o  K.  falsi 

ti 

i~  m  verj  tion  in  the 

:  trui  tion  n  strii  ts  both  the 

area    and    the    amount    iploymenl  Some  feu 

contracts    i 

B 

is  now  in  this  country  to  ne  for  three 

leships.   I  .1  nisers,  six 

on  spendii  i    to  be  hope  I  tha 

,vork.     The   trai 

and    yet    .1  hint.        n  I      1 

1 
■ 

The  World's  Wastage, 
colli 


lisl    de  ds   h  ith    loss  O  tober    20th 

last     and    it    1--   based    on    1  tatistics  cm- 

1 

ned   in   the 
United    Kingi  and   with 

1  1  .  tons.      1  hi    tonn  ig 
owne  1  bj  all  the  rest  ol  the  world  1-  barely  15,000,000 
tons.     111  1 1 

during    the   threi    monl  tons.     British 

ol    the   whole,   were 
IIp     loll.  iv.  ing    .Hi-    the    figures 
ible   to   the  ch.ii 


1 

tonnage, 
owned. 

• 

. 

n).  . 

in. . 

.  . 

i   19 

Dutch 

. 

French 

Russian 

I-D4 

Someol  ' 

linn,   with 

cent.      \n  •  rica  !  a 

sunk  durin 


;6o 
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to  the  harbour,  while  others  were  destroyed  either  b) 
mines  or  by  the  fire  of  Russian  warships.  I  his,  oi 
not  natural  wastage. 


Suez  Canal  Dues. 

Great  interest  exists  in  shipping  circles  in  tl 
spondence   on   Suez   Canal    tonnage   dues  between  thi 

1  anil 1  Shipping  and  thi    Board  oi    I  rade,   whii  h 

has  been  going  on  since  March  last.      The  dispute  began 

o\er    the   question    whether    dues    should    be   1 

on  certain  spaces  oi  vessels  which  are  partially  closed, 

but  which  may  occasionally  be  used  for  tin 

cargo.      I  he    rule    originally    adopted    on     the    Sue/ 

'anal    was    identical    with    that    111    all    Bin 

viz.,    that   partially  enclosed   spaces  should    1»    called 

on  lor  dues  only  when  actually  used,  either  on  entrance 

or   clearance.     Two   years   ago    the   (anal    polic)     was 

changed,  and  shipowners  were  notified   that   it   utilised 

on  any  single  occasion,  exempted  spaces  u d   evei 

after  be  liable  lor  rates,  outwards  as  well  as  homewards, 
lull  or  empty.  The  I  anal  c  ompany  maintained 
that  the  exemption  ot  partially  enclosed  spaces  had 
only  been  introduced  under  the  arrangement  of  1*99. 
and  discontinued   by   the   subsequent   arrani 

1902.      rhey   also   stated    that    some   oi    tli tion 

forming  tin'  enclosures  were  intended  to  reduce  thi 
rateable  tonnage  of  the  steami  rs.  Hie  (  hamber  oi 
Shipping   contended    that    the   erections    ■■■• , 

provided^ for    the    additional oil     and      afeti     oi 

11.   and   that  the  Canal  directors  were  wrong 
umption  that  thi 

allowed  from  the  very  beginning  ol  ig: 1 hi 

'  anal.      1  he    Board   oi    I  rade   1  hi  n    took   part   in   the 

U  thi   n  qui    I  oi  thi   Sui  1  '  anal  thi    1  ><  part 

ment  had  gone  on  measuring   British  steamers  bound 

I  on  tli.'  new  lines  laid  down  tot  the  1  anal, 

ling  m>  they  had  been   breaking   through   the 

1I1     applii  'l  10  Bril  tsh   ports.      [hei    ti  ted  to  gi  1   1  hi 

1  nal  directoi    to  modify  thi   mi 1  regulation 

supporting    tin-    content ioi  owners    tha' 

meant    foi    the   carriage  of  cargo. 
The   Board    of  Tra 
while  the  1 

I  hi  \    li  it    untot 

,  when  they 
1  he   dispute 

took    a    new    directii 

committei    ol    thi 

-I      in      1883 

'      to    ,,tt.   I 


the  Company  and  then   British  customers,"  but  when 
it  was  louml   that   thi    fresh  departure  as  to  ton 
dues  had  been   made  al   the  instance  of  the  London 
Committee   the  I  bambei  oi  shipping  protested  agi 
its  action  in  committing  them  without  their  know 
to  the  tn  a tm.  ni  indicated  oi  partially  enclosed 
and  also  claimed  a  right   to  I"    consulted  prior  to 
such    important    alteration    in    practice   by    thi 

(anal   |  an  I  ny    should    not 

the   Cape   route.       .Meanwhile    the    Prince   d'Arenberg, 
Chairman  of  the  I  ompany,  has  defended  the   London 
Committee    and    trai  ei  sed     tl         tatemenl  - 
Chamber  of  Ship] 

Belleville  Boilers. 

With   regard    to  the   water-tube  boiler  control 
it  is  well  to  note  the  recent  records  of  the   Belleville 
type  on   board   thi    in   1  cla      cruiset    Ten  W      in   her 
ti  tniing   to  and   from    the    Far   East.      Chi 
indicate  that  the  Boiler  (  ommittee,   in  its  lati  1 
ment,  was  more  correct  than  in  its  earlier  condemnation 
of  this  type.     Less  coal  was  needed  this  year  for  the 
touble  run  to  Wei-hai-wei  and  back  than  in  thi 
voyage  home  in  1902.     The  ship  was  longer  out  of  the 
dry  dock  this  year  befoi  her  Ion 

and  was  more  dee]  in  with,  and  nearly  one- 

foot  deeper  at  the  finish,  SO  greati  r  power  was  nei 
1.,  give   tin'   same   speed       rwo       ars  a-_;o   tie'   vessel 
steamed  11,045  mile-  '"  returning  home,  at  an 
speed  oi  ri  quired  for  making  I 

11  hi  1  round  VO)  Lg 
steamed    11,741     ea  mill      al  an  average  speed  oi 
knots,   and   the  coal   consumption   totalled  onl\ 
tons,     da    Ik 
in   port;     but    taking     ill    thi     coal    burned    for  every 

purpose,    including    ha m         penditure,    the    com- 

parison  is  11,163  tons  fot    thi 

compared    vitl     1  tor  the  doubl 

ear.     The  coal  burned  per  indicated  horsi 
per  hour  for  thi                                         1  the  one  run  two 


American  Tonnage  Tax. 

In  continuation  of  my  former  remarks  on  tl 

1 1  .mi,.'  ■     i        ' 

onha 
two    important    dei  isioi  1   p  rtn 

concerns  the  11'  whii  1-    on 

1,  Mi 

a    li 
1  oniniissioner    holds    t  h 
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thetonm  ordingly.  In  thi 

sion  \\.i~  tjiat   vessels  comiiif;   to  the  United 
States  on  regular  round  trips,  01  via  intermediate 
in  the  West  indies  or  Mexico,  ought   not   to  be 
oting   .1-  to   tonnage  dues   than 
direi  t       I  he  other  decision  1-  more  Eai  reaching 
It   rclat' -    to    tonnage    taxes    levied   on    the   steamers 
i   Baltimore,  where  the  i 

porl  foi  additional  I tagi    ta     th     ;ro 

...    -    found    t"   be   I  1  ■•  il  lc 
1  m    to   contemplate,"    the    (  hiei    1  om- 
informs    the    Collector    oi    <  ustoms     "  the 
irement  of  tlic  entire  capacil 
Iter  deck,  constituting  an  uppei  b 

oft]     propelling pov    1    pa<  e  1  ontained 
in   such   between-deck  space   to   the  propelling 

1  the  vessel.  A  computation  based  on  the 
total  propelling  and  the  entiregros  toru 
be  mad<  as  in  other  cases,  tn  admeasuring  spa 
super-si  l  brid  >1  thi 
light  and  air  spai  I  und<  1 
Articli  l<  gul  itions  ol  [899  should  be  de- 
ducted,   and    thi         I    tonn  tgi     ol    th        1 uld 

be  adi  -•     of  thi     1 

1      entire   propelling 
Should      doubl     exisl      a      to    thi 
ol       the    entne     propelling-powei 
an    adi  ei     nl    ol    the    space    occupied 

boilei  i     shaft    alle\     onlj      and     not 

...  i 
in  ad-.  1 

!  '       ■      . 

New  Dreriger  for  the  N.E.R.  Company. 

An 

; 

I 

nil    moulded,     | 
15  ft. 

being     1     in.,    27  in. 

11-111-  and  ■  in  ul 


rhe  gearing  in  the  engini  room  has  been  designed  tor  three 

of   buckets,    viz.,    1-     14.    and    [2    buckets   pel 

minute,  and   a  1  iring    1-  thai 

either  en  I  he  bui  kets  at  any  ol  the  th 

tiled  a  considerable  amount  of 
labour  in  devising  a  suitable  arrangement  but  the 
difficulties  have  been  successfully  overcome.  The 
vessel  1-  luted  with  everj  contrivance  lor  effective 
working.     She  has  been   named  Dale,  and 

tided   to  «ork   on   the   North   Eastern    Railway 
Ktension  works 
at    Hartlepool. 

Dock  Dues  on  Warships 

There  has  been   foi    somi    timi    pasl   a   mild  di 
between  the  Clyde  1  rust  and  thi  mi  erning 

the  basis  on  which  dry-doi  king  due-  on  warships  should 

be  charged.       On-   has  now    1 ttl    1        Warships 

pay  on  gross  tonnage  only,  a  measurement  fair  enough 
nerchanl  vessels   bul  not  fail  in  thi 

of  warships    the  .1 inagi    ol  «  hi  b 

while  thi 

monopoli  1  iods   ol 

tune,  to  the  e»  1  he 

tng   on   g r" 

bul  thej  will  also  paj   foi  the  pumping  oul  ol  the  dock 

-.  and 

due-  were  paid  in  the  first  insl  ical  ship- 

1     and    in  accord  tm  1  h  il  h  thi   new  arrangement, 
the  Clyde  Tru  field  1  ompanj 

to    fohn    Brown   and  Co.  Ltd.,    and  to  the    London 
and  1  Ha           '  paid  on  the 


imple      of      Mi.      B.      II.     Thwaite's     ver- 

hi  numbers  of  the 

National  organ    "i 

,:  workman  the  advantages 
in   Switzerland   and 
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PORTABLE  STEAM  ENGINES  OF  TODAY. 


J.    C.     In'.     A I  JAMS. 

rhis,  the  concluding  article,  is  continued  from  No.  n.  A  theoretical  and  practical  considera- 
tion ui  single-cylinder  locomobiles,  will  be  found  in  the  July.  August,  and  September  issues 
ol  Page's  Magazine,     Page's  Weekly  was  commenced  on  October  14, 1904 


TV/I  ESSRS.  MARSHALL,  SONS  AND  CO., 
LTD.,  of  Gainsborough,  build  their 
compound  portable  engine  in  the  8,  10, 
and  12  h.p.  sizes,  in  accordance  with  fig.  16, 
but  in  the  16  h.p.  and  20  h.p.  sizes  the 
boilers     are     flush-topped.        In     the     engine 


illustrated  the  Pickering  throttling  governoi  is 
employed,  but,  il  desired,  Messrs.  .Marshall 
supply  automatic  expansion  gear,  controlled 
by  the  Hartnel]  governor. 

In   all  sizes    the    cylinder    and    crank-shaft 
plummer     blocks     are     mounted    on     planed 


MESSRS.    MARSHALL,     OXS    \  \  I  I    CO.'S      LTD.]     NEW      I  IMPOUND    PORT 

ize,  fitted  with  the  Pickering  governor  and 
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brackets  riveted  to  the  boiler,  and  in  the 
larger  sizes  these  are  united  by  steel  tie 
rods.  I  am  very  glad  to  note  that  a  sub- 
stantial centre  bearing  is  provided  for  the 
crank-shaft. 

inders,  which  are  in  one  casting,  arc 
placed  close  together  with  the  outside  steam 
chests,  and  are  supplied  through  a  copper  con- 
nection at  u.  ht  dtoarivetedseat  on  the  boiler,  the 
steam  being  taken  up  round  the  high-pressure 
cylinder,  and  in  at  the  top,  thus  ensuring  a 
supply  of  dry  steam.  To  further  promote  this 
desirable  end  the  drains  from  the  cylinder 
jackets  are  carried  to  the  smoke-box  end  of  the 
boiler — a  precaution  praiseworthy  in  intention, 
but  not,  one  would  imagine,  of  any  great  service 
actually.  Messrs.  Marshall  state  that  their 
engines  will  give  off  three  times  their  nominal 
power  when  running  at  their  standard  speeds, 
the  working  pressure  being  1401b.  I  have 
already  commented  upon  the  excellence  of  this 
firm's  workmanship,  and  can  quite  giv< 
to  their  assei  tion  that  their  engines  are  capable 


oi  the  utmosl  economy  that  can  be  obtained 
in  an  engine  oi  the  poi  table  i\  pe. 

CONCLUSION. 

In  the  various  exampl  I  portable 

engines  whii  h  have  l<  1  I   it   would 

be  difficult,  when  all  are  so  uniform! . 
absolutely  award  the  palm  to  any  one  maker, 
though  it  would  be  an  easy  mattei 

n  oi  ,ui  engine  which  should  in  itself 
embody  all  the  best  points  of  the  collection. 
A  triple-expansion  locomobile  has  yet,  I 
believe,  to  be  produced,  probably  the  first  cost 
of  such  an  engine  would  prevent  its  adoption 
to  such  an  extent  as  to  warrant  the  cost  of 
production,  but  I  may  conclude  with  the  sug- 
gestion that  a  condenser  is  an  adjunct  very 
.  asily  applied  even  to  a  portable  engine,  and 
thus  equipped,  there  are  few  steam  engines 
whose  performances  in  actual  every-day  work- 
ing would  excel  the  well-established  record  of 
lii  ■   1    11 mi'!    j-'i  •  • 


CATALOGUE    COVER    DESIGN. 


SPECIMl 
i  ily      in       ai  cordance     with     th'ir 

some   oi    the    publications   issued    pi 

ign    than    that    oi 

1  I 

iw  giving  prominem  e  t< 
1  annol  do 

li 
htened  bj    the  n 

1 
'    from  the  tounl '■'■ 


only  for  t!i>  I  I  uulyside," 

lv   without 


PACKS     WEEKLY. 

BOOKS   ON    BUSINESS. 


1)1  i   I   Mill  R    2,    I904. 


"PORTS     AND     DOCKS." 

THIS    is   one   of    the    latest    addition-  to   Messrs. 
Methuen's    excellent     "  Books    on     Business 
series.     It  1*  only  in  a  very  limited  mum-  a  technical 
work;     maintaining    the    tone    and    purpose   of   other 
works  in  the  same  series  it  is  intruded  to  en 

1 u  quiring  a  certain  amounl 

without    his    becoming   aware   of    the   tact 

being   instructed   rather   than  entertained. 

Heme,  the  rather  trivial  character  from  the  engini  1  1  ing 

standpoint   01   the  books  of  this  series.     The  authors, 

in  the  endi to  steei  between  the  Scylla  of  purely 

popular   writing,    and     the   Charybdis   of    sheer   fact. 
to    reach    conclusions  at  a  bound.      Nol     1 
n  fore,  due  to  them  for  tl 
ol  solid  information  they  have  managed  to  compress 
within  their  pages. 

Mr.  Douglas  Owen,  in  "Ports  and  Docks,"  1-  b\ 
turns  historical,  critical,  and  prophetic.  Couching 
the  Thames,  the  general  attitude  of  writers  1-  to  taki 
the  mud  dredged  out  of  the  other  rivers  and  throw  it 
lagement  of  the  Thames  docks,  i  he  authoi 
1  1  thi  but  he  voices  the  opinion 
that   w<    have  arrived   at   a    mo  I  critical   time  in   the 


history    of    tl  without    attempting      to 

apportion  the  blame.  he  urges  the  need  for 
reform. 

The  author  of  ["hi  Automobile  Industry"  makes 
no  pretence  to  teach  the  technically  instructed,  and 
he  has  been  tempted  to  make  but  few  incursions  into 
the  theory  of  the  subject.  The  book  is  rather  for  the 
motor-purchasing  public ,  and  this,  at  least,  can  be 
said,  that  it  is  the  result  of  personal  experience  and 
several  years  of  careful  observation.  Types  of  motor 
are  mentioned  only  so  tar  a.  the  type  affects  or  varies 
working  principles  ;  ami  the  matter  has  been  brought 
fairly  up-to-date.  Part  I.  of  the  book  is  history,  pure 
and  simple.  Part  II.  is  de»  riptive  of  types  of  motors, 
and  Part  III.  is  devoted  to  construction.  The  book 
-i>re   or   more   of   illustrations. 

•  Mining  and  Mining  Investments  "  is  another  volume 
in  this  series.  The  appendix  includes  a  reprint  of  the 
presidential  address  of  Mr  Henrjen  Jennings  to  the 
Institution  nt  Mining  and  Metallurgy,  as  well  as  papers 
by  Mr.  Walter  McDermot  on  Mining  Reports  and 
Mine  Salting."  and  by  Mr.  (..  I),  Kendall  on  "  Ore  in 
Sight."  The  author  accurately  describes  his  work  as 
a  small  book  on  a  very  large  sul 
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A  COMPARISON  OF  VERTICAL  AND 
HORIZONTAL  TUBES  IN  WATER-TUBE  BOILERS. 


By   W.   R.   Cummins. 


HE     object     of     this     article     is 
to    raise    a    discussion    on    tht- 
relative   merits  of  vertical  and 
horizontal  tubes  in  water-tube 
boilers.       Water  -  tube     boilers 
max    be    divided    roughly    into 
5.   viz.  : 
in  Those  whose  tubes  run  111  a  vertical  or 
nearly  vertical  direction. 

whose   tubes   run   in   a   1 
or  nearly  horizontal  direction. 

those  in  the  first  division  are  : — 
Blechynden,  Cahall,  Cummins,  Du  Temple, 
Eield.  Fleming  and  Ferguson,  Haystack,  Hornsby 
(upright),  Xormand.  Reed,  Stirling.  Thorny- 
,  i. .it.  I  inker,  Weir.  Yarrow. 

those    in    the    second  division    are  : 
Babcock  and  Wilcox,  Belleville,  Clima 
Hampston,  Haythorn,  Heine,  Hornsby,  Lagrafel 
Vlarshall,  Xulausse,  Solignac,  Worth- 
ington. 
Ai  Hi.  outset  it  will  be  advisable  t"  enumerate 
onswbich  haw  to  be  fulfill 
ially  successful  boiler.     I  I 
conditions  tor  success  may  be  divided 
headings,  viz  : — 

1  as  .,ii,,  ui,-  the  n:.  1  ■  conomy. 
Bed 

■  Iiti,, n~  affei  ting   the  1  osl    1 
, ,  onomj  ■ 
(4)  Conditions    affei  ting     thi      working    01 

onomy. 
It  1-  11, ,t  contended  that  the  1  onditii 
are  pul  down  m  the  ordei  oflj  heirciimportance. 


The  relative  importance  of  the  above  conditions 
varies,  oi  course,  for  each  particular  case;  for 
instance,  condition  (2)  is  not  very  vital  for 
land  boilers,  but  is  oi  great  importance  for 
marine  boilers. 

Taking  the  first  condition  (1),  the  e>~entials 
tor  maximum  economy  are  : — 

(<i)  Perfect  combustion. 

Perf*  of  the  heating  surface. 

Perfed   combustion   is  an  unmixed  blessing 
and  does  nol    interfen    with  any  of  the  other 


*  1 1  M.  I     I  nil  1  U. 
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economical  conditions.  On  the  other  hand, 
to  secure  perfect  efficiency  of  the  heating  surface 
would  mean  an  almost  unlimited  amount  ol  it. 
which  would  seriously  interfere  with  weight 
momy. 

IMPORTANCE     OF     PERFECT     COMBUSTION. 

W.e  thus  see  that   it   1-  ol   the  greatest  im- 
portance to  secure  combustion  as  near  perfei  tion 
ssible.     To    secure    this    end    the    first 
ratum   is  a  sufficiently  large  combustion 
chamber.        Mere      volume      of       combustion 
chamber  is.  however,  not  sufficient  to  gel   the 
best  results.     It   is  also  necessary  that  it  be  put 
in   the  right  place  and  be  of   the  right    - 
Although  combustion  chamber.  01  wh.it  serve  as 
combustion    chambers,    are    placed    in    various 
positions  in  different  types  of  boilers,  the  right 
place  is  undoubtedly  above  the  fire,  so  that  tin 
green  gases  coming  off  the  fuel  may  thoroughly 
mix    and    burn   before   they   are   split   up   and 
distributed  over  the  bulk  of  the  heating  surface. 
If  the  green  gases  coming  nil   tin    fuel  are  at 
once  brought  into  contact  with  heat-absorbing 
surfaces,  they  may  become  cooled  down  below 
the    temperature    of    combination,    entailing   a 
serious  loss  of  heat.     This  is  why  the  shape  of 
the  combustion  chamber  is  so  important.     It 
should  be  a  high  and  open  space  right  abo\ ,   thi 
fire.     A  firebrick  lining  to  the  furnace  and  the 
combustion  chamber  is  a  great  help  to  good 
combustion,   as   the   heat   accumulated    in    the 
firebricks  from  a  clear  fire  is  given  up  to  tin 
green   gases  when   they  are  distilled  off    fresh 
fuel.     For  burning  oil-fuel  a  brick-lined  furnace 
or  combustion  chaml  ei  is  an  absolute  ne<  ess n\ . 
■  i  •  be  '  lin  i  soun  es  oi  loss  m  bui 

due  in  tin  iM  ess  an  wliii  h  has  to  be 
admitted  t"  provide  Foi  complete  combustion 
to  CO2  and  H2O.  fin  whole  of  this  excess 
air  has  to  be  heated  up  to  the  temperature  of  the 
rest  of  the  gases  and  thus  'an  ie-  oft  a  gic.it  deal 
oi  heat  to  the  funnel.  This  source  oi  loss  is 
common  to  all  boilers  and  may  be  largely  1 1 
bj    skilled    firing   and   proper  proportioning  of 


fire-bar  spaces   and  air  admission.     It  is  very 

probable   that   with   oil-fuel    the   excess  of  air 
over  that  actually  required  [or  perfect  combus- 
tion is  not  so  much  as  with  coal-fuel;    he 
the  furnace  efficiency  should  be  greater. 

Stress  has  been  laid  on  the  importance  oi 
shape  of  the  combustion  chamber.     The  0 
is  to  give  the  gases  as  long  a  time  as  possi 
in    the    combustion    chamber    to   enable    them 
to  mix  thoroughly  with  the  leasf  possible  ej 
of  air.     If  the  gases  are  hurried  through   the 
combustion  chamber,  a  large  excess  of  air  must 
be  passed  through  to  enable  the  carbonic  oxide 
to  pick  up  with  certainty  the  additional  0x3 
to  complete  combustion  to  C<  12.     It  was  pointed 
out  above  that  the  chamber  should  have  its 
longest   dimension    in    the    direction    in   which 
the  gases  are   travelling.     In    most   eases    thi- 
will  mean   that,    given    a    certain   volume,  the 
longest    dimension  should    be    the    height. 

SHAPE     OF     COMBUSTION     CHAMBER 

It  might  be  argued  that,  giving  a  certain 
volume,  the  shape  is  quite  immaterial,  as' 
the  speed  of  the  gases  would  be  the 
same  in  each  case;  foi  instance,  it  might 
be  said  that  a  combustion  chamber  of 
4  ft.  by  2  ft.  sectional  area  and  4  ft.  high 
would  be  more  effective  than  a  chamber  4  tt. 
by  4  ft.  by  1  tt.  high,  as  the  time  occupied 
by  the  gases  in  passing  through  it  would  be 
the  same  in  each  case.  Practically,  however, 
the  chamber  2  ft.  high  would  be  much  less 
efficient  on  account  of  the  high  velocity  of  the 
gases  passing  through  the  tin -bars  and  the 
fuel.  Naturally  the  area  through  the  bars  and 
through  the  fuel  is  restricted  ;  consequentlj  tin- 
gases  are  projected  into  the  combustion  chambi  1 
at  a  considerable  speed,  and  it  it  had  not  a 
sufficient  height  the  gases  will  only  have  a  short 
stay  in  it. 

It  has  been  pointed  out  m  a  recent  papei  that 
the  actual  time  taken  by  the  gases  to  traverse 
the  boiler  is  a  matter  of  seconds  only.  The 
figures  are  at   first   sighl   rather  startling  and 
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''■"  lp  one  i"  i-  alisi  the  necessity  for  the  excess 
an  admission  found  needful  for  complete  com- 
bustion. 

VERTICAL     AND     HORIZONTAL     TYPES. 

Having  shown  the  need  for  a  large  and  high 
combustion  chamber,  we  can  now  consider  which 
oi  the  types— the  vertical  or  the  horizontal  tube 
— is  better  adapted  to  secure  this  desideratum. 
The  vertical  water-tube  type  seems  to  be  easily 
ahead  of  the  horizontal  tube  type  in  this  respect. 
The  Yarrow  (fig.  2),  fhornycroft  (fig.  3),  and  all 
the  three-drum  boilers  have  ample  combustion 
space  over  the  furnace.  The  Cahall,  (fig.  i), 
Cummins,  Hornsby  and  Stirling  (upright) 
have  all  good  combustion  chambers.  Coming 
to  horizontal  tube  type,  there  seems  to 
be  only  one  with  a  good  efficient  combustion 
chamber,  viz.,  the  Lagrafel  d'Allest  All 
the  rest  have  the  lower  row  of  tubes  just 
above  the  fire-bars,  and  the  green  gases  coming 
off  the  fuel  must  inevitably  be  cooled  down 
below  combination  temperature.  In  addition 
to  the  serious  loss  of  heat  thus  involved  there 
is  also  the  nuisance  of  black  smoke  at  the  funnel. 
The  obvious  remedy  is  to  raise  the  tubes  bodily 
further  away  from  the  fire-bars,  but  this  does 
not  lend  itself  very  we'll  to  the  design  of  these 


boilers,  one  serious  disadvantage  being  the 
large  areas  at  the  sides  of  the  boilers  which  have 
to  It  made  as  nearly  heat-tight  as  possible. 

In  the  Belleville  boiler  an  endeavour  has  been 
made  to  overcome  tin-  eleiects  of  the  combustion 
chamber  by  blowing  ail  undei  pressure  mi"  il 
in  hue  jets.  This,  however,  has  been  found  to 
be  insufficient,  and  the  latest  design  has  an 
auxiliary  combustion  chamber  between  the  two 

nests   of   boiler   and   econ isei    tubes.     Good 

results  may,  however,  be  obtained  by  suitable 
fuel  and  special  methods  of  firing  as  was  pointed 
by  Engineer-Lieut.  Baker.  The  fuel  must  be 
put  on  in  handfuls  at  a  time,  the  firing 
must  be  little  and  often.  The  combus- 
tion chambers  of  the  Stirling  and  Hornsby 
(upright)  boilers  are  excellent  for  two  reasons, 
viz.,  they  are  of  the  right  shape  and  have  good 
capacity,  also  they  are  built  of  firebrick,  and 
no  trouble  should  ever  be  expet  ienced  in  getting 
good  combustion.  In  the  Cahall  boiler  the 
furnace  and  combustion  chain  her  are  combined 
in  one  and  are  of  firebrick.  In  the  Cummins 
boiler  the  combustion  chamber  is  a  large  free* 
space  above  the  furnace. 

(To  be  conlim 

Read  I;'.;,  th,  North-Etut  Coast  Instilut  I 

Shipbu 
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DISTRIBUTION   OF  ELECTRICAL  ENERGY. 

AT  the  ordinary  meeting  on  Tuesda\ 
i       [o         ■■ili    K.C.I.]       President, 
in    the    chair,    the   paper   read    was  "  Distribution   of 
Electrical  Energy,"  by  Mr.  John  F.C.  Snell.M.Insti    1  . 
The  following  is  an  abstract  of  this  communication  :  — 

The  author  des  1  irious  systems  bj 

electricity  is  at  present  distributed.  The  single-phase 
system  is  set  aside  as  being  inapplicable  for  general 
supply,  .is  1-  also  the  direct-current  high-tension  system. 
The  author  is  of  opinion  that  the  distributing  systems 
which  are  likely  to  be  adopted  111  the  future  are  the 
direct-current,  two  or  three-wire,  for  small  districts; 
single-phase  high-tension  for  railways  ;  two-phase 
high-tension  generation  and  low-tension  distribution 
(for  existing  single-phase  systems  of  general  supply); 
three-pl  ion  generation  and  direct-current 

low-tension     distribution    (for    existing    direct-current 
systems    in    large  districts    and  for  railways   of  short 
length)  ;    three-phase  high-tension  generation  and  low- 
tension     three-phase    or    six-phase    distribution 
entirely  new  and  large  districts). 

companying  thi    paper  demons!  1  1 
J.  al  radii  of  supply  by  direct  current  at  500  volts 
in  smil  ted  and  1".   I  hi    high 

undermentioned  distant  I  hod  is 

11  iii  al     1 1/. 
Kilowatts.  Economical  rod 

250   . .  .  .  .  .      1  • 

. .     1-25 
.  .      1  06 
Witl 
the  authoi    believes  thai     torage  will  be  moi 
resorted   to  in  til     Eutui         1  1 

.  ,  :    ■  ■,  thai  E01 

pui  1 a  in  Gi         B 

proxin 

1  ion  ni   extra  high  ten  ion  •  lI 

al    with  the  1  osl  ol  o\  ei 

head  11  ion  ol  high  ten  li an 

lor    fixing    U] ■>    pressun     of    20,000   volt- 
country  are  given. 

.1  supply,  the  ideal  figui 
(  olon<  I  '  rompton  in       •  > 


passed,  and  a  new  ideal  figure  i-  given 

based  upon  further  expert  qi       ;aini   !  in  the  past  ten 

years. 

CLASSES     OF     SUB-STATIONS. 

The  paper  enumerates  various  classes  of  sub-station 
covering  static  transformers  for  three-phase  low 
tension  distribution;  static  transformers  with  rotars 
converters  for  direct-current  distribution  ;  and  syn 
chronous  or  induction  motor-generators  for  direct 
current  distribution  at  the  higher  periodicity.  De 
script  ions  follow  .it  the  various  sub-stations  erecte  I 
their  outputs,  and  par 
ticulars  of  their  efficiencies. 

The  various  methods  ol   distributing   energy  at  low 
pressure  are  classified,  and   the  relative  merits  of  the 
conduit  and  the  buried  systems  fully  compared.    A  curve 
is  given,   showing  the   respective  capital  costs   of   the 
The  question  general  network 

and  the  fixing  of  section  into  fully  ;  the 

author  deciding   against    fuses,    except    in    concentric 
networks,  and  strongly  advocating  the  use  of  section- 
1  he  network. 

The  author  beliei        I   il   lification  of  thi 

third  rail    system    will    remain    with    short-di 
cailwaj       ."1.1    that   improved    methods   in    the   appli- 
cation and  control  ol    single-phase  currents    will    1» 


TRAMWAYS  AND  LIGHT  RAILWAYS 
ASSOCIATION. 

THE     L.CC     TRAMWAYS. 

1  he   membi  rs   of  thi     '■ 

when     they     paid 
1  visit  to  t!  il  elet  tri<    tramwaj 

a  was  iii  it  visited 
■•  Cross,  and 
finally   the  1  lapham    nation  .     the   members  of  the 
Association  bavin 

to  convey  them  from  poinl  to  point.  The  Greenwich 
station  is  now  approai  hing  completion  ;  the  deliver] 
of  the  main  portion  ol  the  plant  i.  expected  early  in 
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K>$  and  iht  first  portion  oi  the  station  will  probably 
lie  at  work  by  the  end  of  that  year. 

ine  room  will  contain   eight   vertical-hori- 
zontal engines  ol  6,500  h.p.  each,  and  each  engin 

ated  on  its  shaft  a  three-phase  generator  of 
5,750  kilowatts  capacity,    lour  of  these  combined  sets 
ted  at  present. 

A     NEW     TYPE     OF     ENGINE 

Mi,  type  ol  engine  is  a  new  one  for  this  country, 
and  11  possesses  several  important  features,  ,1-  each 
engine  is,  in  reality,  two  complete  compound-engines, 
with  the  vertical  h.p.  cylinder  and  the  horizontal 
l.p.  cylindei  on  each  sid<    ',1  the  generator. 

There  arc  only  two  mam  bearings  for  thi  shaft, 
and  the  cranks  are  overhung.  The  vertical  and 
horizontal  connecting  rods,  on  each  side,  work  on  the 
same  crank  pin.  Separate  steam  inlets  and  condensers 
are  provided  for  each  half-engine,  so  that  in  case  ol 
one  hall  can  be  run  without  the  other  by 
removing  the  connecting  rods.  Vs  the  cranks  are 
set  135  deg.  apart,  eight  distinct  steam  impulses  arc 
obtained  per  revolution,  resulting  in  a  very  even  turn 
mt;  movement,  so  even,  that  an  in  lependent  flywheel 
is  not  required.  The  drainage  oi  the  engines  is  per 
fei  iK  natural,  as  the  low-pressure  cylinder  is  horizontal. 

A  re-heater  receiver  is  employed  between  the  high 
pn  uri  111,1  low-pressure  cylinders,  and  the  receiver 
steam  will  be  re-heated  by  men  ,,1  livi  ;team  directly 
from   the  boilers. 

The  guaranteed  steam  consumption  of  these  engines, 
with  steam  at  180  lb.  pressuri  iupei  heati  1  to  500  deg. 
I'ahr.,  and  with  a  vacuum  equivalent  to  26  in.  of  mer- 
curj    is  1 1- J  lb   per  i.h.p.  per  hour. 

Each    half-engine    will    have    its   own    surface    con- 
dense]   m    the   basement,      ["he  condensers   will   be   ol 
thi    -in  i.i,  ,    type,  , .,,  i,  ,  ,,1,  [ensi  1   ha\  ing    1 
feet  oi  lulu   area       \  threi   throw  Edwards'  air  pump, 
directly    driven    by    a    three-phase    induction    motor, 

ill  b  used  for  draining  each  condenser  and,  by 
means  of  a  small  additional  fon  e  pump,  the  condensed 
water  will  be  taken  into  the  hot-well  tanks,  which 
iced  ni  the  basement  ol  thi  boiler  house. 
1  lil  eparatoi  oi  thi  Baki  1  typi  a  ill  be  fixe  I  between 
the  l.p.  cylindei   and   thi    condenser,   which  will   take 

out    the   gri  ati  1    propoi  tion   oi    tl 1    in    thi      ti  im 

befori  it  reaches  the  condenser.  Any  oil  which  maj 
;„  li  it  will  i"  n  fnoved  l,\  .1  I  [art  1  Vndi  rson  1  hemii  il 
'ill.  r.  In  li  iri  1   ■.■.  1  11 

■  ■     1  h  tween   the 

...         1  a 
'It  -  between  ph 


per  second.  The  speed  will  be  na  revolutions  per 
mmute.  The  armature  will  be  stationary,  and  thi  field 
revolving,  the  held  coils  being  mounted  on  the  periphery 
oi  tin  engine  flywheel.  The  armature  coils  will  be 
star-connected  with  the  centre  earthed.  Each  genera- 
tor will  have  its  own  direct-current  exciter,  driven  by- 
ropes  from  a  pulley  on  tde  engine  shaft. 

The  switch  gear  will  be  oi  the  remote  control  " 
type. 

CAR-SHED     AND     SUB-STATION. 

The  car-shed  at  New  Cross  is  now  in  process  of  con- 
struction, and,  when  finished,  will  have  a  capacity  for 
295  cars. 

The  sub-station,  which  may  be  regarded,  as 
a  type,  which  operates  the  lines  within  the  radius  of 
about  two  miles,  is  equipped  at  present  with  three 
300  kilowatts  synchronous  motor  generators  a  ! 
there  is  room  for  two  others.  The  alternating-current 
side  is  operated  at  6,600  volts,  three-phase,  and  25 
cycles  per  second;  and  the  direct-current  side  gives 
an  output  of  550  volts.  The  spee  1  of  each  set  is  300 
r.p.m.  The  fields  of  the  alternating-current  111010.1 
are  excited  by  a  small  direct-current  exciter,  carried 
oj  the  same  shaft. 

For  starting  these  machines,  as  well  as  for  supplying 
current  for  lighting  the  sub-station,  a  50  kilowatt 
s  lf-starting  induction  motor  generator  is  used  ;  and, 
for  this  purpose,  the  direct-coupled  exciter  on  each 
set  acts  as  the  starting  motor  for  the  time  being.  In' 
addition  to  this  method  of  starting,  any  machine  can 
be  run  up  from  the  direct-current  side,  oni 
the  sets  is  at  work. 

The    switch    gear    is    divided     into    three    portions, 
viz.,  the  high-tension  gear,  which  has  oil  break  switches, 
up, -rate  1  from   the  trout  oi  the  board  by  levers;   the 
gear  for  the  low-tension  side  oi  thi    motoi   gi 
and    the    low -tension    distributor    switch    geai       1 
latter  is  oi    interest,   as  it   has  had 

signed  lor  the  operation  of  the  conduit  system.      Each 
I1.1I1  mile    ni    track    is    fed    independently    from    this 
witchboard    by    both    positive    and    negativi 
Eai  ii    fei  lei    is  providi  rsing  sw  iti  !\,   by 

means  of  which   its   polarit 

moment.     The  whole  object   oi   the  -witch  geai    is  to 
keep  all  faults  on  one  si, |r  ,, 1  thi      ystem,  so  that  the 
road  may  be  worked  even   with  .,   numbei 
,  xisting. 

\t    1  mi  1  1 held  3 S ty  of  Arts, 

thi     Presi  lenl     Mi      Ufri  d    Bak<  1  in    the   1 

i(  lion,     V. M.Inst. 1    1  n  ad    .1     paper    on 
'  Running   Powers.'       fhi 


I>hi  IMI 


2,    11)04. 
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advantages  conferred  by  a  system  of  running  powers 
which  avoided  a  break  of  service,  and  quoted  instances 
of    the  loss  of    trathc  winch    ensued,   when 
version  of  one  portion   ol   a    through   route   to  a  new- 
system  of  traction  involved  a   break  of  journey. 


MANCHESTER    ASSOCIATION    OF 
ENGINEERS. 


A  paper  on  this  subject  was  read  before  this  Asso 
ciation  on  Saturday  last  by  Mr.  Wm.  Turner,  of  which 
the  following  is  an  abstract  :  — 

The  subject,  says  the  author,  is  a  very  important 
im  dm-,  not  receive  tile  attention  it  deserves. 
It  is  not  adequately  dealt  with  in  text-books,  and 
not  even  taught  in  technical  schools.  There  1 
one  correct  way,  coupled  with  good  workmanship, 
to  adjust  a  bearing.  After  the  shall  has  been  properlj 
bedded  and    1  good  surface  obtained,  the  full  li 

down  on  face  or  joint,  a  plug-gauge  of  a  dia- 
equ   ding  diametei  c.i  sha  11  plus  &xi  d  cl 
must  pass  through  bearing.  (This  for  shafts  under 

5   in.  diameter.)     For  shafts   5  in.   diameter   

the   same   method    is   adopted,    but    the      clearai 
taken  bj   li 

The  mil',  good  point  about  white  metal  foi 
and  v.:  0  phor  bronze,   1^  that   11 

requires  \  •  ■  .  little  bedding       Being  oi  a  pla 
b  n   I  hi    ■  ngini  tarl 

1  learam  ini<  al   skill   ought    to  havi 

vided   is  made  by  the  shaft   knocking  down   ll 

li      should     bi  ,er,     that     when 

1  1!    will   be   in.  it.  .1    out    without 
the  engini  1  1    knowing   thi    real  causi    oi    I 

hinks   that    while    metal    si 

:  plati    . .1    -I . .1  kman- 

1     hi    had      in 

ill    the    proper 
Ilea 
lull  can  bed  a     ha 
Hill  do  in  1  mie    1'ui  the  in. .  hanii 

ought   to    ip| li  as  11.  .11   .1  i    prai  ticabli    to 

I       "    no    healing    will    follow 
othei  cau  ■     «  hii  tt  1  an  1  n  1 

PHOSPHOR-BRONZE     BEARINGS. 

I'li..    , 

.... 

11   iii. 1  1  illj    known   thai    I  In 

im   in  .1    bearing  rend 

1 


but  it  cannot   be  don<    .-.  .1 :..  as  the 

basis  of  all  bronze  alloys,  and  is  itself  too  soft  ;  there- 
lore  it  must  be  hardened  by  tin  ;  but  there  1-.  no 
of  the  latter  in  than  is  necessary 
lor  that  purpose.  No  bearing  for  large  and  heavy 
shafts  ought  to  contain  more  than  8  per  cent,  of  tin' 
as  this  quantity  will   ha  sufficiently   to 

sustain  the  weight,  provii  Length 

of    bearing    surface.      Small    engines    or    light    shafts 
need  considerably  less  in  proportion  to  size.      If  more 
tin  is  added  a  hot  bearing  is  sure  to  result    unless  a 
[uantitj    ol  oil  1^  used.     .Moreover,   the 
in  to  d<  v  elop  crai  rks  at  the  crown 

and  probably  the  brass  will  be  found  in  two 

1 1  a  very  short  tune. 

".gain  1  pho  phoi  bron  earing  may  be  rendered 
utterly  useless,  notwithstanding  the  best  workmanship 
in  lining  it  up,  by  the  alloy  being  run  too  hot  into  the 

nsphor 
■  .Hill. .t  1  ie  in. 1, li  opp 

and  tin    im   must    bi    ol   the  best,  to  get   good  results. 
Mould  ■   E01    phi  ispho  dried, 

other-.  1  ■.  ill    ,,.    ,,1    no   11  1 

th  the 
addition  oi  a  little  lead  u  Iwa      ixles:  - 


:*  t 


! 


UNNECESSARY      FRICTION     AND     HEATING. 

I  h.    familial    cau 
heating, in  •• 

alignment  ,    insuffi 
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foreign  matter.  Vet  if  care  is  exercised  during  man u. 
facture  to  ensure  that  all  the  proper  conditions  are 
fulfilled,  there  will  be  only  two  things  to  look  for  in 
case  of  a  hot  bearing— viz.,  lubrication  and  foreign 
matter. 

On  the  first  point,  the  author  observes  that  two 
qualities  are  necessary  in  the  lubrication:  oil  of 
sufficient  viscosity  and  the  correct  molecular  tension. 
To  ensure  these  qualities  in  hydro-carbon  oils,  which 
are  absolutely  essential  for  safe  running  that  manu- 
factured by  the  system  of  fractional  distillation  should 
be  used.  Foreign  matter  will,  of  course,  cause  any 
bearing  to  become  warm,  and  is  calculated,  like  im- 
proper lubrication,  to  bring  about  similar  results  to 
bad  adjustment. 

An  exhaustive  discussion  ensued,  in  the  course  of  which 
many  of  the  author's  opinions  were  traversed,  and  ulti- 
mately,  a  cordial  vote  of  thanks  was  recorded  to  Mr. 
Turner  for  his  able  practical  paper. 


LEEDS  ASSOCIATION  OF  ENGINEERS 

■  •ting  of  the  Leeds  Association  of  Engi- 
neers, held  on  November  24th.  Mr.  A.  H.  Hopkinson 
read  a  paper  on  "  Steam  Stop-valves  and  Gauges." 
Under  modern  conditions  of  steam,  he  said,  the  ordi- 
nary screw-down  or  wedge-type  of  valve  was  difficult 
to  make  fluid-tight,  and  was  often  dangerous.  This 
had  been  borne  out  by  the  Board  of  Trade  reports. 
Mr.  Hopkinson  pointed  out  the  common  defects,  and 
described  a  valve  in  which  he  maintained  these  were 
practically  eliminated.  In  addition  to  proper  mecha- 
nism,  he   said,   the  materials  should   be  suited   to   the 

its,  the  workmanship  accurate,  and  each 
part  separately  tested  both  by  water  and  steam. 
Valves  had  been  made  which  worked  satisfactorily 
under  a  pressure  of  350  lb.  per  sq.  in.,  and  with  300  deg. 
of  superheat.  In  the  course  of  the  discussion  Mr. 
Robinson  said  thai  I"-  had  experienced  some  unfortu- 
nate accidents  with  steam   valves       I  here  was  a  con- 

i'ijustment     nee  

pressures    and    more    efficient    valves.     He    expected 

ire  of  1,000  lb.  to  the  sq.  in.      Th 
(Mr.  G.  R.  Goldsack)  cm  i  upied  the  chair. 


On  Friday  last,  before  the  Manchester  Students 
Section  of  the  Institution  of  Electrical  Engineers, 
Mr  II.  C.  Jenkins  read  a  paper  on  "Electric  Power 
in  Machine  Shops."  A  good  discussion  followed  the 
reading,  and  was  contributed  to  by  Mr.  A.  E.  Jepson, 
Hon.  Sec.  Mr.  H.  Lindley,  M.I.E.E.,  , 
Carey,  Hanna,   [ennison,  and  Mill-. 


JUNIOR    INSTITUTION    OF 
ENGINEERS. 

THE     DUDLEY      PORT     GAS     DISTRIBUTION     PLANT. 

Alargenumberof  the  members  of  the  Junior  Institution 
of  Engineers,  accompanied  by  the  president.  Mr.  W.  H. 
Lindley.  and  the  chairman  Mr.  Samuel  Cutler,  jun.. 
availed  themselves  of  the  opportunity  of  visiting  re- 
cently the  Central  Station  of  the  South  Staffordshire 
Mond-Gas  (Power  and  Heating)  Company,  at  Dudley 
Port.  They  were  received  by  the  managing  director. 
Mr.  Howell,  the  resident  engineer,  Mr.  Lindop,  and 
other  gentlemen,  Mr.  H.  A.  Humphrey,  the  Company's 
consulting  engineer,  was  prevented  at  the  last  moment 
from  being  present.  The  station,  t lie  first  as  yet  erected, 
occupies  a  position  which  is  practically  the  industrial 
centre  of  gravity  of  the  district,  comprising  120  square 
miles  in  South  Staffordshire,  over  which  the  Companj 
have  powers.  There  are  to  be  lour  units,  each  of 
eight  producers,  and  the  first  unit,  together  with  a 
complete  set  of  spare  towers,  is  now  ready  for  working. 
Each  producer  is  capable  of  gasifying  one  ton  of  fuel 
per  hour  throughout  the  day  and  night.  The  coal 
elevators,  storage  bunkers,  producers,  superheaters 
gas  mains,  mechanical  washers  and  towers  ;  the  lead 
acid  towers  for  sulphate  of  ammonia  ;  and  the  cooling 
towers,  were  all  examined  with  much  interest.  Steam 
is  raised  by  means  of  climax  vertical  boilers  arranged 
for  burning  small  coal  with  forced  draught,  and  als 
tor  firing  by  gas.  Fraser  and  Chalmer's  compressor 
for  putting  the  gas  under  pressure  for  distribution 
were  seen  in  the  machinery  house,  and  two 
YVestinghouse  gas  engines  driving  various  electric 
motors  used  in  connection  witli  the  plant  and  lor  light- 
ing. The  pipes  for  cm  n  eying  thi  gas  to  Wolverhampton 
Walsall  and  intermediate  towns  have  been  laid  by 
Messrs.  John  Aird  and  Sons,  and  are  mostly  of  the 
steel  locking  type  made  by  Mephan  Fergusson. 

On    Wednesday  last,    before    the   Students' Section 

of  the  Institution  of  Electrical  Engineers,  Mr.  L.  J. 

Pumphrey     read  a    paper     on    "  Motor-Controlling 
Switch  Gear." 

I  hi  members  of  the  Civil  and  Mechanical  En- 
gineers' Society  paid  a  visit  on  Friday  last  to  the  work^ 
in  connection  with  the  enlargement  of  Victoria  Station 
lli'  \1-1t  was  made  on  the  invitation  of  Mr.  !•'.  1 '■ 
Brown,  A.M. Inst. I.C.E.,  the  resident  engin 


At  the  last  meeting  of  the  Nottingham  Guild  of 
Mechanical  and  Electrical  Engineers,  Mr.  \\  m. 
Chilton,    of    the  Brush     Electrical  Engineering    Con 

pany.  delivered  a  lecture  on  the  "Steam  Turbine.' 
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CONTRACTORS'    NEWS. 


CONTRACTS     OPEN. 

I.a-t  Day 

War  Office.— Tenders  wanted  for  dis- 
mantling, removing,  and  purchasing 
pumping  machinery,  etc..  at  Chal 

Rochester  ...        Dee.  : 

East  Indian  Railway.  --Supply  and 
delivei  Mr.  W.  Young, 
Secretary        ...         ...  


Dee.  7 


Welwyn.     No.   i    Contrai  I      I 

existing  outfall  works,  erection  of  pumping 
station  and  purification  wi  i  ks 

ICt  :  Supply  of  oil  gas 
engine  and  two  double  ram  pumps,  and 
other  machinery       Dec.  [9 

Dover.     Iron  and  steel,  etc.,  for  th<   Harl 
VIl    W.  Mowll,  Castle  Street 

Birmingham.— Construction  i  if  fi<  n  id  wi  irks 

with    the    Rivei     R 

Sal  o  construction  of  Hennebique 

idges.     Mr.  John    ['rice.  Citj 

; ,  Birmingham      

Nottingham.— Supply     01      miscellaneous 
i   material-.     Mr.  S.  J.  Johnson, 
Town  Clerk ...     '     Dec.  8 

Rangoon.       Supply    of    iron    steam  -  bum 
G    landers  and  Co.,  Sun 

I..C 

London,    S.E.     Erection    of    an    electric 
travellei  to  hit  twelve  tons  over  a 

i     Nightingale,  builder  and 
contractor,  Albert  Work-,  Albert  Embank- 
ment, Lambeth,  S.E.  ...  Dec.  io 
Spain. — The  Municipal  authoritit 

■  e  inviting  tenders  until  I ! 
ber  [2th  fi  ir  Hie  concession  for  tin 
i  .1   the  town  during  a  i  - 

Particulars   ma\    be   obtained 
tl  io  di  I     \vuntamiciito    de 
inca      

Chippenham. 

ii  new  sewers    Mr  1- .  11   Phillips, 

erfc 
London.     Delivery  and  erecti 

water  tank-  for  1 

I  l.i.i", 

i.  .Clcik  London 
County  Council  

South     Indian    Railway.       Supplj    of 

ive  iron,  etc    Mr.  II  W.  Norman, 
Director,     55,    Gracechurch 

Street      1     I   . 

Johannesburg.   -Supply   ol    two   elci 

I  I 
Mi     i     Mordi  -   and  1 1 

- 

Edinburgh.     Supply,  delivery,  and  i  rcctior 

of   puriiMii-.:    pi  mi  I i        l.d 

and  Leill    i  ,       i 

M    i  ,     |ack,   25,   Waterloo    Plai 

burgh 


Australia.  Supply  of  the  undermen- 
tioned telephone  material  Ml  miles 
26-pair  lead-covered  cal 
standard  specification  No  J 
paper  sleeves.  3  in.  long  by  ,'.  in.  dia- 
meter ;  350  yds.  papn  strips,  2  in  wide. 
General  eial    conditions, 

specifications,  s<  h<  dule    I  it<  ms  and  tender 
al   the  General 
bourne, 
Sydney,  Bris      111      1      H      tl  ...     Dec.  JS 

Ceylon.  To  undertake  and  provide  motor- 
car services  for  mails.    Colonial  Si 

iriat,  Colombo  ...        ..  Feb.  1 

Shanghai.— Construction  ol  electric  tram- 
ways, lor  the  Municipal  Council.  The 
Secretary,  Muni<  ipal  t  ouncil,  Shanghai...     Mar.  31 


COMING    CONTRACTS. 

Aberdare.     The  Council  h  1-  resolved  to  construct  six 
tramways  at  a  cost,  including  the  provision 
bed.  and   a 
refuse  destructor,  ol  £93,574  14s.  iod. 

Dover.— The  Corporation  hat  dei  ided  to  taki 

Railways  syndicate,  and 
to  extend  its  electi  ic  tramway  sj  item  to  the  suburb  oi 
Riv<  rat  a  co  1 ,000. 

Luton,     lii'    rown  Council  has  resolved  to  apply  to  the 

authorising 

tramways 

in  the  town. 
Bradford.      I  >r  tramway 

power-  1-  I    I 

Foots  Cray.— The    Urban    District  Council's  electric 

lighting   '  n  taken  over  by  a 

company,  and  is  soon  to  b 
Regent's  Canal  Railway.      \    chenu    is  in  course 

ot  inception  for  an  overhead  electric    railwaj   from 

east  to  wesl  over  the  Regent's  Canal,  London. 
Central  London  Railway.    This  Companj  is  pro 

moting  a  bill  toi  1  In  intention  ol  the 

nl  e  eastwards 

-  Station,  returning 

by  loop. 

fleet  Strei  adilly,  and  Knightsbridge 

until     From  this  terminus  the  line 

will    be    continued   ■■     join    th<    existing  route  at 

Shephei  d'    Bush. 
Liverpool.  ion    will    next    Near   take   in 

b.md  important  tramv 
Fulham. 

Portsmouth,     i  ire  to  be  fitted  with 

imps  will  be 
required 

Bath.— I'-dh  Eli 

tend  tl"  '  new  line 
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CONTRACTS    CLOSED. 

London  County  Council.— The  tenders  of  the 
following  linns  for  the  supply  of  stores,  including 
electric  fittings,  cables,  etc.,  have  been  accepted  by 
London  County  Council  :  British  Insulated  and 
llclshy  tabic-,  Ltd.,  Estler  Bros.,  Kalk,  Stadelmann 
and  Co.,  General  Electric  Company,  Highton  and  O 
St.  Helen's  Cable  Company,  Siemens  Brothers  and 
Co.,  Craigpark  Electric  Cable  Company. 

Dundee.— The  Tramways  Committee  have  accepted 
the  tender  of  Muir.  Son  and  Patton  for  4,000  tons  01 
single  nuts  from  a  Lochgelly  colliery  at  8s.  2d.  per 
ton. 

Alloa.— Messrs.  Mackay  Brothers,  who  have  now  com- 
pleted fitting  out  their  new  shipbuilding  yard  at 
Alloa,  are  about  to  start  work  on  their  first  eonli.nl. 
They  have  just  received  an  order  from  the  Shipping 
Agency,  Ltd.,  London,  for  two  steamers  about  140  ft. 
long.  The  yard  has  been  laid  out  on  modern  lines 
and  is  equipped  with  a  complete  and  up-to-date 
installation  o(  shipbuilding  plant  and  machinery. 

North    Staffordshire    Railway.     The    directors 
of   the  North  Staffordshire   Railway  Company  have 
awarded  Beyer,  Peacock  and  Co.,  Ltd.,  a  contract 
for  the  construction  of  two  steam  motor-carriages 
,il  .1  cost  of  £2,000. 
Suez  Canal  Company.— Messrs.  Lobnitz  and  Co.. 
Renfrew,  have  commenced    the   construction  of   the 
large    hopper   dredger,   which    make-    the    seventy- 
eighth   order  for  the   same  owners— the  Sue/  Canal 
Company 
Tipton.     Joseph   Wright  and   Co.,   in  addition   to   the 
large   patent   multiplex  heater   detartari/.cr,  recently 
ordered    by    the    Wath    Main    Colliery   Company, 
Ltd.,   they   have   received   orders  from    the  British 
Admiralty,  and  from  other  sources. 
Newcastle.— Ernest  Scott  and  Mountain,  Ltd.,  have 
recently   secured   several    orders    for    their   electric 
machinery,  for  use  in  colleries,  from  the  Bedminster 
Coal   Company;  the  Whitwick  Colliery,  Leicestei 
North  Navigation  Collieries  :  and  the  Wallsend  and 
Hebburn  Coal  Company. 
Thornaby--on=Tees- Head,    Wrightson    and    Co., 
Ltd.,  have   just   booked   contracts    for   two   steel  pit 
head    gears,    70    ft.    high,    (or    Peualltan    Colliery, 
South    Wales,    also    for    coaling    potitoi ,11    plant    at 
Southampton,  for  the  Powell  Duffryn  Steam  Coal 
Company,  Ltd. 
Spain.       Mather    and    Piatt,    Ltd.,    have    secured    an 
important   contract    for  the   plant    required    for    the 
electric  driving  of  two  cotton  mill-  in  Spain.      They 
will     be    among    the    largest     and     mosl    complete 
installations  oi  the  kind. 
Dublin.— The   Dublin    Dockyard    Company    have    re- 
cently  so  in,  ,1   the  loiiti.u  1    to   build   .1   vessel    oi 
!  ,  ,  ,.ii  ,i,    in    ii  .  .  mi.  .  timi  with  the  main  drainage 
improvements  in  that  city. 
Twickenham.  —  Destructor    contract     placed    with 
Meldrum    Brothers,   Ltd.,   Timperley   and   London, 
1,,,-     two      !  grati      u  g<  n,  1  .in 

ue    boilers,   and    one   BabCOCk    and    Wilcox 

boilei  . 

Admiralty.-    The     Lord      Commi    1 the 

Admiialtv,  accepted  the  tender  of  Meldrur 

i.ui. ,    1  in, pi  1  lev   .mil  1  ,  :  grati  de 

tructor    with    Lancashire    boiler    30  It.    by    .sit.,    foi 

:,,o  lb.  working  pressure,   in  connection  with   the 

ive  electric  light  and  powci  scheme  al  I  halhani 

;ini  1  ■       Mi 
irdew. 


Glasgow.  —  The  Mirrlees  Watson  Company,  Ltd., 
oi  Glasgow,  have  recently  installed  an  extensive 
central  condensing  and  cooling  plant  for  the  Scottish 
Co-operative  Wholesale  Society,  at  Shieldhall,  Glas- 
gow. The  jil. uit  is  designed  In  deal  with  48,000  lb. 
of  exhaust  steam  per  hour. 

Brussels.— The  Corporation  has  accepted  the  tender 
Oi  W.  I-.  Jones  and  Co.,  for  2,500  cable  connector-  — 
with  special  pilot  wire  terminal-. 


APPOINTMENTS    VACANT. 

Ceara,    North  Brazil.  —  Engineer    and 

Manager  of  Gas  Company.     Salary  .(.40"- 
and  5'  per  cent,  on  net  profits. 

India.— f'he  Secretary  of  Slate  for  India  ha- 
sanctionedthe  creation  of  the  appointment 
of  electrical  adviser  to  the  Government 
of  India  on  Rs.  1,000—50 — 1,600  per 
mensem,  whose  headquarters  will  be 
at  Calcutta.  The  present  post  of  electrical 
engineer  to  the  Government  of  Bengal  will 
be  abolished. 

Glasgow. — A  senior  operator  and  .1  -u  itch- 
board  electrican  are  wanted  for  Glasgow 
Corporation  Telephone  Department. 
Applications  to  general  manager  (Mr.  John 
Macfee),  65,  Renfield  Street,  Glasgow    ...     Df 

Admiralty. — A  draughtsman  is  required  for 
the  electrical  department,  must  haw  had 
training  in  mechanical  engineering  works, 
supplemented  by  experience  of  de 
electrical  machinery,  switch  gear,  etc. — 
Application-  to  the  superintendent  elec- 
trical engineer  (Mr,  C.  H.  Wordingham)      De 


APPOINTMENTS    FILLED. 

Wantage. — Mr.  W.  Bardill  has  recently  resigned  Im- 
position as  manager  oi  Messrs.  Heenan  and  Kroude, 
Ltd.,  of  Worcester,  and  has  taken  1  ivei  the  contri  il  0 
the  works  of  the  Wantage  Engineering  Company, 
Ltd.,  at  Wantage. 

Dartford.  — Mi.  I.  D.  Pember  has  been  appointed  as 
electrical  engineei  to  the  Urban  District  Council  al 
a  salary  ol   ( 


Croydon.     Mr    C.    Wvatt,  A.I.E.E.,  formerly  oi  the 
County  of  1.,  union   Electric  Supply  Corapa 

take  up  the  position  of   assistant   engineer  in  tin    , 
tribution  department  of  the  Borough  ol  Croydon. 
AsKeaton.-Mr.    Joseph    Bastick.   ,,1     Limi 

hold  the  po-itio'n   oi   non-residential  consulting  en- 
gineer to  Messrs  Hcnson  and  Co     Iski  aton 
Works,  Askeaton,  CO.  Limerick. 

Bury. Mr.  Wm.  Clough  1  1 

of  the  borough  tramways  at  a  salarj  ol  {.'250. 

Marylebone.     The   ElectrH    Supplj   C01 

ap|  united  Mi      1     I  ' .  B  1,  1 

( ' 1.  il,  .1-  house  service  111-1  ei 

:      llllllllll. 

Chester.— Mr.  Pei  vVestminstei    Elei 

trie   Suppl)    Company,  has  b<  en   app t< 

superintendenl   al    Chi   tei    O    1      ition    electricity 

London,    Brighton,  and    South    Coast    Rail 
way.     Mr.  Marsh,  ol  the  Greal  Northern  Railway, 

has  been  appointed  chu  1  meel al  engineei   on 

:  „,.  Brighton,  and   South  I  oasl   Railway   n 

succe-ioii  :■   'he  1  ii,    Mi    Billinton 
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Share    List  of    Engineering,   Electrical,    Iron  and    Steel, 
and  other  Companies. 


Share  List    wil 


Additions  wl 


>  understood  that  whllec 


Stock  Exchange  Settling  Dak 

Consols:  January  ">th.  General  Settlements  : 

I.— ENGINEERING,     IRON,    AND     STEEL 
COMPANIES. 


— Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
December  15th,  30th,  January  13th.         Hank  Bate,  April  21st.  3  per  cent. 

ENGINEERING,  IKON,  AND  STEEL  COMPANIES.— Contd. 


3,210,000 
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76,970 

l.fioo.uuo 

£100,00(1 

5 
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100 

530,000 

100,000 
20,000 

1 
1 

250,000 
£250,000 
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50,000 
33,334 

1 

Slk 

*i 

1 
5 

11'.'-  II 

200.000 
300,000 

£:a«i,n»i 


690,000 

74,000 

232.600 
160,000 

70,000 

£25o.ouii 
HKi.li.i 
230,000 
170,1(10 
£72i;,loo 
l,2.Vl,  .'.II 

ill  1,1  IKKI 
£250,000 


2  .;     .Vnn-trong  (Sir  W  G.l,  Whitworth 
and  Co.,  Ltd. 
2/-  Do.  4%  Cum.  Pref.. 

1  Do.  l%1atMort.Dbl.Rd. 

U  .,    Aveling  and  Porter,  Ltd.,  U       H. 


Baldwins,  Ltd.,  6j%  Cum.  Pref.    . . 

Do.  1st  Mt.  4*"..  Deb.  Btk.  Red. 
Barrow  Htematite  Steel  Co.,  Ld.,  O. 

Do.  do.         Cum  2nd.  Prof. 

BaylisB,  JoncsandBayliss,Ltd.,5",. 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Ltd.,  4J"„ 

1st  M!.I)ebs.,Rfd..S.Tip:.ll     ,  j„l 

Hell  Brothers,  Ltd.,  6%  Cum.  Prel. 

Do  4"„  Deb.  Stock,  Red 

!'.<  ngal  Iron  and  Steel  Ord 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 

Do.  5J%  Cum  Pref. 

Do.  n      Red    Deb,  Stool 

Bolckow,  Vaughan  and  Co.,  Ltd. 


Hoi 


1,0  '.i.7m> 


Do.  Noa.  1,639,101-3  600,000 

Brown  (John)  and  Co.,  Lim.,Or'., 

Nob.  1-1,160,001 

Do.  Ord..; So     1  ikoikii  IT',    - 
Do.       6%  Cum.  Pref.    .. 
Cammell,  Lair.i  4  Co.,  Ltd.,  Ord 

Do.  6%  Cum.  Pref.     . . 

Clayton  &  Shuttl.  umih,  Ltd.,  Ord, 
Pr.  I 

i 

Ltd.,  Ord. 
Cam   Pref. 

.-tM..rt.  Db.Stk.  Red 

ftCo    i    'i 
D  ..    I    .  1st  More  Perp.  Deb.Sik 
id  Mori,  Deb  Btk  ,Red 

i  

Dundee  Coal  Co..  Ltd. 
Dun.lerlanil  Iron  Or,    ' 

I. Hi..  Ord. 

IT.' I. 


Do 


do. 


Ltd 


98,001 
--.'  'Ml 

i-  000 


.  Killing. Co. 
I.t.i..  i;     Cum,  Pref. 
Do.      1, 

Do.  7J      ' 

Do. 

jnnM 

St.  ,  I 

IT.-I.  .. 

Hall  1.1.  *  i,,  ,  i.-  i . .      . 
Ilarvej  United  Steel  Co.,  Ltd. 

i       Pref. 

mgh,  Ltd.,  Ord. 



Do     i     Deb 
Lambert  Bror.,  Ltd.,  Ord.    .. 
Do. 

I.ehiKh   Vail.  .    • 

ip    BdB. 


'.'-     H 


11  ,       12{ 
100  -102 

I-    la 


'it'll 

fJH 

00      102 

30-  32 
7J-    71 

■ 


210.0(10 

75,000 

1-75,000 

5,000 


12 .1 

10,000 

122,000 


91 0 

2:  in. 

1  '•;,!.:- 

73,0112 


£97,900 


List 

1IIV, 


65,000 
984,782 

■ 


~       1000 


I 


i-i  Bit  Deb.  stk.,  Red. 
Mather  ,\  Piatt,  I.J. ,5  ,Cnin.  Pref 
Measures  Bros.,  Ltd  ,  Ord 

;         Do.    61%  Coin.  Pref 

Do.     4C\,lstMrt.Do.Stk.,Red. 
Nantyglo  and  Blaina    Iron    Work'. 

i  , 
SewSharlstonColliei 
N.  Brit.  LoOO.  Co.,  Ltd.,  5  ',,  Cm  Pf. 
North-Eastern  Steele  ..,  Ltd.,  ord. 
1-t  M.i.  lib  Stk. .Bed. 

-    ■      I      :      : 

Prel 

Pearson  A   Kn  iwli  -  Coal  and  Iron 

Do.      i; ",,  coin,  r 
ivas.-  S  Partni  re,  Ltd.,  Ord, 

Do.        4 ",.  Perp.  Deb.  8tock 

,i.l  ,('.",  Cm. P. 
Projectile  Co.  (1902),  Ltd.,  ord. 
Rhymney  Iron  Co.,  Ltd. 


Own.  it. 
Do.        H      Peri..  I 
Rickett.Co.  I. 
Russian  Coll.. 

.  Ltd... 
Scott  (Walter),  Ltd.,  Ord. 
Do. 
Do.  4  ".,  Perp.  Deb.  Stk 

South  Durham  Steel  \ 

DO.  0      (' .Pref... 

Do.         I        r 

i".  Pref.     .  . 

,     -  ,  Ord 

Do.        II    .  (no.  Pref 

ham. 

I"       ' 
■ 

I'll"!  I.I.I   A 
' 

Do. 


Ord 
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- 
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1 
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,v 
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ELECTRICAL    MAM  PACT!  RING 
COMPANIES. 


II  Ki'Tl  l(      Tl ACTION  —Could. 


111 1  00 
f  200,000 

r.a.tmo 


i 


17,139 

1    ,11   iiM 

h.ii.iiiki 
Hi, Kin 
1,8!  0 

10,248 


25  01 


6d.     Alliance  Ele.  .<"....  I.t.l.  :V,,<'uiii.  IT 
7't.   Aron  Elec.  Meter  Ltd., 6% Cum  it 

il'i'cl.    Bell's  Asbestos  Co.,  Ltd 

4  .      British  Insulated  .'.  Heltlu  Cabh  s 
Ltd.,  Ora. 

8/.  I>0.  8'      Cum    IT, 

' !       "tMorl   Dab  Stk.Ild 


5*—     6 


i:ilKI.IHKI 

166,000 

i-ur,,i»«i 
11211, 


iiki     iiki      102 


I            D,   I,     M„rk,i:,,,l.      ..  100 

Com.  Pref.  i 

1st  Mort.  4     liee.Deb.Stk.  iiki 
nd  Swan    L'niled    l-.l 
Lm-bt,  Ltd..  "  A  "  Shares 

Sos.  I -'.ill. MCI         .  :i 
"A  "Slums  Nos.nl  "17  l:Rl 

i      Di  b.  si,  ,-k  Red.        ..  iiki 

-,,       ll-l    I',  ■b.S,I..Ke.l.  lllll 

lonati  u  n. .11  Co.    Ltd.     ..I  2 

7     Cumulative  Pref.      ..  2 

1       I',  ii.  1-t  lit.  Deb.  Stk.  KKI 


-anti,  Ltd.,  .", ■■„  1st  Mort.  Deb. 

Stock,  Red 

Gen.    Elect.    Co.   (l'JOOl,  Ltd.,   5% 

Cum.  Pref. 

Do.     4°f,lst.  Mt.  Deb.  Stk. .Red. 

Henley's  (W.T.I  I  •  I.  -Kr.-ii.li   Winks 

Co.,  Ltd.,  Old. 

Do.        41%  Cum.  Pref.  .. 

Do.         U",     Mt.  Del).  Stk.  Red. 

India  Kill, I.,, r.  Guita  IVrcha  & 

Telegraph  Works  Co.,  Ltd., 

hi.         1st  Mort.  Deb.  Red.     . . 

Telegraph   Construction  and  Main 

tenanceCo.,  Ltd.1 


lni,T':i 

i  1  ,',il.l  !()M 
fl!H>,2IKI 


Do, 


I ..  i,   Bonds 


]  I!. —ELECTRIC    TRACTION. 
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.-. 

,.,. 

Slk 

Stk 

20,000 

in 

HI 

100 

ti'.n.:u: 

■ 

1 

. 

76,000 

5 

7     nun 

5 

Stk 

£210,000 

- 

;.. 
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i  8,487 
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£1    0,100 

6 

r.ooo 

stk 

Stk 

stk 

IIKI 

100 

:l|-    Anglo-ArgentiimTrainsl '.      i    i    •  ■ 

'  i.  Do.  ,,     i  lum  P 

Do.  Permanent 

..         |l,  1„   lit....,    SI. .,-k.    ls-s 
:  ,         I  .   ,,.■     , 

I    1  \I,,.t.  11,  I..  Sliu-k.  It,  ,1. 
I',/-     Barcelona  Trains  Co.,  Ltd.,  Ord.    .. 
Do.  •-.     i  urn  ri  sin,,-, 

ii  .i .,  i.  .  I.-,  a. 

IJ%  Do.  iJ  ,  Bed  Deb.Stk 

Bath  Elec.Tram     i  ,,i  .  I 

Do.           ■',  '    i.iin.  l'i. 
Bi  i  bani  Eli  etric  9  ram  tnvesl m 

Co.,1.1.1...  ird 


Do. 


IT 


Do      i I  ■ 

lint    Columbia  the.  ltlv.  Co., Ltd.. 

Def.Ord.8tk.  iiki 

Do.     Pref.  Ord.  Stook     .,        ..  100 

Ho.      5-,,  Cum.  I'crp.  IT.           .  .  in 

Ho.      i       1st  Mort.  Di  i.  10 

ii,,       i                    er Power  in.,  iiki 

Hi  ,,.  i.i.i  ,  Ord.  1" 

Do.       i.      Cum.   Prel             ..  in 

Do          ,      Pi  .,.   Deb.  sii  ,  iihi 

Do.         4"    '.'...I  I'.-l.    S.I  ,  lie. I..  IIKI 

\  .',.    ii.  i   , ,,,,,,  Blleol .  Ii 


.::    . 


3/-  Calcutta  Tramways  Co.,  Ltd. 
I1  Do.        4*%  1st  Deb.  Stk.,  Red. 

i  ,  ape  Eleotric  Tramways,  Ltd.     . . 

2/tl  Gityol  Birininchain  I'ranis  C.,..,Ll.l. 


••'„ 


Deb.  stk. 
Colombo  Elec.  Train.  \  Light.  Co. 
I.t.l.,:. ■'.,  1st  Mori.  Deb.  Stk.  Red 
Dublin  i  d 


Trams.   Co.   (1896) 
Ltd.,  Ord.     .. 

6/-  Do.    6%  Pref 

2/6     Isle  ol  Thanet    Eli 

Light.  Co.,  LI. I  .  ■■       Cum.    l'i.  i 
1%  Di  I        1       Del..  Stuck.. 

in        r.;-     London  United  I  i  in       1901  ,  Ltd 


I-,,-     New   General  Traction    Co.,  Lti 

IV,,  Cum.  Pref 

■J  |i     -...ill.  M.-ti  ,| 
9}%  Do.  :IV'.,  Mint.  I '.I. 

Perth  1 

: 

111/-     I',, li.  .   ,      I            I  Co.,  L.I. .in 

6/-                    Do.             f.  I'm...  l'n-t.      ■ 

4  J"                    Do.            t'.  1  i.-b. Stk., Red 
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t  J 


100      103      l'Hi 


IV.- 

-ELECTRIC    LIGHTING    AND    POWER. 

■ 

I 

i,.  . 

In.. 

I....I 
up. 

1, 1111'. Ill  III 

80,000 
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Bournemouth  &  P< 

Do.        4*'\>  Cum.  l'ref. 

Do.        6"„  Cum   s,  r.in.l  IT.     .. 

II,,.  M  ',,  Deb.  Stuck  Red       . 

BromlejIKeuul  I.  ■  I.'    v  I'r.c.i.Ld 
i .  ,  |J-  .,  Isi  n.  b.  Stk.  Red. 

Co.,  Ltd.i  ird. 

Do.  7  Cum.  Pi  I.  Shares. 
Brush  Elec.  kinging.  I  0  ,  Ltd. .Old.. 
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Do.        r.      Pi  , ,,   i      Deb  Stk, 

Do  i  Peri  ad  Deb.  Stk 
Calcutta  Elec.  Sap.  I  lor.  Ltd., Ord  . 

Deb.  s  k.    .. 
Charing  Cross  A  Strand   Elec.  Sup. 

Corp  .  Ltd.,  Ord 

Do.  do.     Ord 
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in 
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m        i          .urn  |  ,,t  London  Eli  c  Suupl}  Co., 
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10         i.                Do  i,      .   .mi.  l'ref.    .. 
Stk     44              l'" 

_      .u',.          Do.  i       2nd  Di  b.  Stk, 
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Lsi  Di  b    I'.. Is  iiki      '..7      iiki 

D                    •      Prel   Deb  100     ml      i"i 

,,,1      nines  marked 
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1 
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EI.ECTHIC  LIGHTING  AND  POWER.— Contd. 
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469,000 
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16,500 
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- 
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5 

20.000 

5 
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12,000 

Ord. 
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Co.,  Ltd., 4",,  Deb.  Slock.  ltd. 
London  Elec.  Supply  Corp.,  L.l  ,i  >rd 

Pref 

latMorLDb.Stk.,Red 
Metropolitan  Elec.  Sup.  Co., Ld., 

Cum.  Prel.    . . 
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Elec.  Corp.  (or  Power  Dis- 


..      I;      1 


16      16) 
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DO.  7    .  Prel 
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2/6  Do.        5\,  Cam.  Pref 5 


,  93  -  S6 

114  -  15 

101— 108 
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V.     TELEGRAPH  &  TELEPHONE  COMPANIES. 
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TELEGBAPH8  AUD  TELEPHONES.— Contd. 


- 
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t  11).     I      ivb.  (luar.  by  West. Tel 

6/-  Do. 
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VI.— SHIPPING    COMPANIES. 
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THE  chart  which  appears  above  traces  the  history 
of  the  metal  during  the  past  two  months,  and 
it  will  he  noted  that  the  upward  movement  in  the  quo- 
tation for  the  metal  has  gone  on  almost  uninter 
ruptedly.  All  attempts  to  bang  the  market  by  bear 
sales  have  been  futile,  strong  consumptive  demand 
and  speculative  operations  for  the  rise  acting  as 
an  effective  check  on  the  endeavours  of  dealers  to 
depress  prices.  Indeed,  just  prior  to  the  Banca  sale, 
when  there  was  a  combined  attempt  to  put  tin-  market 
lower,  the  strength  of  the  metal  was  such  that  large 
sales  had  to  be  made  to  keep  the  market  from  run 
ning  awaj  . 

The  statistical  position  has,  ot  course,  been  m  b  1 
to  materially  assisl  operations  for  the  rise.  Early 
in  October  the  stocks  of  Straits  tin  111  London  were 
practically    depleted,    and    by    tin-    end    "I    the   month 

supplies  had    Eurthei    diminished   t i   extent   which 

produced  covering  on  the  pari  ol  the  "  shorts,"  with 
the  result  the  prii  e  "i  tie-  metal  spurted  j  2  in  .1  single 
day.  This,  however,  had  the  effect  of  bringing  out 
stocks, and  in  addition  the  position  "i  ipol  metal 
was  relieved  by  option  dialers  foregoing  th 
anil  leaving  operators  with  ,\  surplus  of  cash  tin. 
All  offerings  <>f  metal  wen    1  ibsorbed 

and    the    cheek    to    the    upward    movement    was    1,1    a 
purely  temporary  charactei 


At  the  end  of  October,  Merton  and  Co.'s 
hgures  showed  the  total  stock  in  England  and  Holland 
was  9,942  tons,  compared  with  10.854  on  September 
30th,  and  9,080  tons  on  August  3 1  s t .  In  spite  of  the 
position  thus  disclosed  dealings  in  the  early  days  of 
November  were  inclined  to  dulness,  the  market  being 
shorn  of  much  of  its  usual  vitality,  due  to  some  extent 
to  the  uncertainty  as  to  the  American  demand,  and 
an  inclination  on  the  pari  ol  Eastern  dealers  to  accept 
lower  prices,  In  facl  three  months'  tin  went  as 
low  as  £130  1  ;s.  immediatel)  prior  to  tie 
Presidential  election,  but  on  the  news  of  the  victory 
of  President  Roosevelt  cash  tin  rose  to  £132  10s., 
and  three  months  changed  hands  again  at  £132, 
mic  it  remained,  .ill  itti  mpts  to  depress  the 
inn  1. ei  being  Futile. 

The  Banca  sale  last  week  saw  very  good  prices,  the 
average  for  the  53,200  slabs  sold  being  unexpectedly 
high,  and  on  this  the  marki  I  again  rose  sharply  with  the 
effect  of  bringing  on  1  Id  holdings  with  the  view- 
to  checking  the  improvement  in  i  dues.  However,  in 
spite  of  this  thi  market  remains  firm  and  although  the 
rise  to  the  present  price  of  £136  1  which  is  £20  above 
the  price  on  June  30th,  is  largely  liased  on  speculation, 
the  bullish  feeling  is  probably  quite  justified,  the  con- 
dition of  the  tin  trade  being  good,  while  an  increased 
lemand  on    American  account  is  anticipated 
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it  standing    feature  01 
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luring  the  past  two  months  has  been  the  steady 
ind  persistent  riseincopper.  The  diagram  ou  this  page 
which  records  the  fluctuations  of  the  metal  during 
1  Ictoberand  November  shows  that,  with  rareexi  eptions 
lui  aa  been  graduallj  reai  hing  a  higher 
level. 

The  average   price   ot   the   metal    for   the   first   hall 
:  and  1  oppei  n 
round  ■  gun      until    the     beginni 

II,.-  quotation    1-   now    some   ten   points 
1  and  various  reasons  are  b 
to  explain  the  rise  in  the  price  of  copp  which 

ittained  sini  e     . 
In   the  latter  year  copper  touched   £73,   in 
,,      adeei 

lump  111   the   latter   part 
and  foi   lowi  c  prii  e  1  than   I 

ure  of  £3$  was  witi 
llu-    t  reaction    from   the   record   hi^h 

.    coppei    >l I    ii    th 

■ 
latioi    ■ 

ind  n  trade.and  tl 

tthe  1 

I      1  ,  on   opinion  thi 


1 1,,  1 1  1-  I.., una  to  be  .1  certain  amount  ot  speculation 
panying  a  sudden  rise  in  the  price  of  any  com- 
modity, but  the  reasons  tor  the  rise  111  the  price  of 
coppei    during    the    past    two    months    lie    somewhat 

It  will  be  interesting   in  this  connection   to  glance 
.,,     the    statist!    !  Pioduction  has    rapidly 

IS  a   matter  ot   tact,  it 

has  practically  doubled  during   the  last   decade.    Of 
tire  production    America  is  responsible  for  some 

;,,  pe America 

by  8  per  cent. 

1         world's 

production  ol  copper  foi  last  year,  according  to  Merton 

tons      ind    this 

output    i     1  itim  ited    al     iboul      0;  —    tons 

■  '    !    the 

111  b  highei   than 

It  v\,l  .  I 

m  the  1  onsumption  ol  ■  oppei  1-  due  to  familial 
i,„t  a  is  perh  1  known  thai  in   1 

the  visible  supply  ol  metal  has  latterlj  been  equal 
,,,  ,„,i  ition      No  doubt   there 

11  iderable  non  visible  -a,.,  ks,  but  foi  the  moment 

ami    ii 
1  position  i"  di 

1  opp  uring  the  earrj 

months  ol  the  present  yeai  by  the  falling  on  in  American 
imption     with    the    result    that    the    imp 
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Europe  wen-  pi.,,  tii  all]  doubled.  These  extra  supplies 
were  easily  absorbed  on  this  side,  but  the  anticipation 
that  there  will  be  a  tailing  off  in  American  shipments, 
owing  to  the  renewed  demand  foi  the  metal  in  the 
United  States,  has  assisted  the  present  spell  ol  tctivitj 
in  the  market.  Hence  it  may  be  said  that  a  possible 
shortage  of  suppK  is  equallj  responsible  with  pecula 
tionforthe  present  high  price  oi  the  metal.  Producers 
in  the  United  Stati  navi  i  tperienced  a  run  upon  their 
output  for  months  to  (  ome,  and  although  a  phenomenal 


rise  in  price  of  copper  is  not  likely  to  be  tvitm 

difficult  to  resist  the  conclusion  that  we  have  not  yet 
seen  the  top  ot  the  market,  and  this  notwil 
the  temporary  halt  in  the  upward  move. rent  last  week. 
No  great  rise  can  occur  without  occasional  set-b.ieks  due 
to  profit-taking,  and  the  recent  -hake-out  only  ap- 
pears  to  have  strengthened  the  market.  The  latest 
market  movements,  while  disclosing  some  irregularity . 
do  not  alter  the  position,  the  quotation  still  being 
at    practically    it-    highest    point,    ./(,;    2S.    6d. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET     REPORT. 

Wednesday,  November  30//1,  1904. 

COPPER  has  been  less  active  during  the  past 
week,  and  has  shown  a  condition  of 
•extreme  sensitiveness  to  the  movements  in  copper 
shares,  a  drop  in  Tintos  causing  a  sharp  fall  in  the 
metal,  the  comparatively  low  figure  of  £66  being 
accepted  for  January  copper.  The  bears  clearly 
thought  this  was  their  opportunity,  and  heavj  selling 
was'indulged  in.  The  lower  ligures,  however,  brought 
in  buyers,  ami  with  American  consumption  still  on 
a  large  ions  have  hardened.    The  American 

market  has  indeed  been  free  of  the  dulness  which 
prevailed  on  this  side,  heavy  export  orders  for  the 
Far  Ea  nth  a  big  home  demand.     Prices 

here  are  now  on  the  up-grade  again. 

Tin    is   decidedly    stronger   on   speculative   acl 
since  the  close  of  the  Banca  sale,  ami  is  50s 
on  tie-  week.     Prior  to  t lit-  sale  the  market  had  been 
held  down,   iiit   afterwards  it  be  try  for 

1  le    manipul  1 1  ales  in  order  to 

■-nii.-i       rhe general  outlook  for  the  metal  is 
dealt  with  in  a  ial   irticl    to  day. 

Spell.  1  been    a    good     market,    and     on 

balano 

-\"  •  ulativi     i'  alisation,  but    this   does    not 
position 

upply. 
In   tie    [ron   and   Steel    Mark  1  im  d   in 

sympathy    with    the    temporary    flatness    in 
ami  an  Lmprovi  men!  in  the  statists  al  positioi    VI 

brough  ,,  1,    , 

■ 
intimoi  ilver   show    littli    01 

In  tie    coal  mat kel    there  is  an   in<  ■    iso 

-.tea  in  is  1.  a  .,,  ii\,-.      1 1„-  mi  1,  ,, 


IRON,    STEEL,    PIG- 
IRON,  «&c. 

SCOTLAND. 

Messrs.    David    Colville  and  Sons,  Ltd.,  Dalzell 

Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 

follows.     Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £   b.    d. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality 6  15     0 

Land          6  17     H 

Ship  Quality  Plates 5  15     0 

Siemens' Steel  Bars.  Boiler  Quality      6  15     0 

Ship           6     5     0 

,,     Angles 5     5     0 

Manufactured  Iron  : 

Bars— Dalzell 5  17     6 

.,      Best     8     '     >i 

.,    Horseshoe      6     7     6 

.,       Angle 5  17     0 

Best  Angle                                6     7     <i 

BestBest  6  17     6 

.,      ExtraBest     7     7     6 

Usual  terms  and  extras       Special  rates  for  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 
quote  as  under  (prices  are  delivered  Glasgow  or  equal)  :— 

U;  £    -   ''■ 

Steel  Angles,',  ...   B  5     5    0     per  ton. 

Steel  Ship  •  ..     5  15     0 

li     t>     5    0 

Steel  Bars,  Boiler  Quality  (Gl  #'    ,. 

Steel)  

Steel  Land   Boiler  ]  '4^'  ^ 

6    .-,    0 

BoUer  F  '4$f  '^ 

Steel)  ..     c    5    0 

■  1-  1               per  standard 

land  and    (or   export.      The 

John   Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quol 

Bars— Pi.    1 6    0  0 

1                                               6  10  0 

Be  1  Best    7    0  0 

1           B                        7  10  0 

6  10  0 

Extra  BE                                                 7  10  0 

a   11  H 

....     6     0     (I 

I  7     0     0 


... 
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Angles— Phu  nix      

Best    

„         Extra  Best    

Gas  Tube  Hoops— Phcenix  Best 

Plates— Phcenix    


£     s.  d. 

6    0  0 

6  10  0 

7  0  0 

li  10  0 


t  Boiler 7     5     0 

Best  Best  Boiler  7  15     0 

Extra  Best  Boiler  H  15    0 

Boiler  Tube  Strips-Pho  nix  Best  Best  7  15    0 

All  per  ton,  delivered  U.S.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 
(Commi  sion  extra). 

No.  1.  No   3. 

£  s.    d.  £  s.    d 

Coltness,  f.a.s.  Glasgow 3     3     6  2  13    0 

Gartsherrie „    2  17     6  2  12     6 

Summerlee ,,    2  Is     0  2  13     0 

Camhroe ,    2   14     0  2   in     0 

Langloan    ,,    3     4     0  2  14    0 

Calder 2  18     (i 

Clyde  2  17    0  2  11     0 

Glengarnock,  f.o.b.  Ardrossan 2  17     0  2  11     0 

Eglinton   ,,         2  12     0  2  10     0 

Dalmellington,    ,,  Avr 2  13     0  2  10     6 

Shotts ,,  Leith    2  1s     0  2  13     0 


Pig  Iron  : 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.).  Wilden  Works,  near 

Stourport,  quote  :  — 

•20  G  liri.i.       'J  I   '■    ■        i   i. 
Iiy  88in.         96in.  by  86in. 

per  ton.  per  ton. 

Black  Sheets :  £    s.   d.       £    s.   d. 

-Vale"  10     0  0  11  0  0 

"Shield"    10  10  0  il  in  0 

-Severn"...  11  10  0  12  10  0 

"  Baldwin  Wilden  B    ' 12  10  0  13  10  0 

Charcoal 16  10  0  17  10  0 

Best  Charcoal  Is  10  0  19  10  0 

Pickled  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to66in..  Doubles  to  56in.,  Lattens  to  46m. 
Extra  lengths,  Single)  to  lfiSin  ,  Doubles  to  132in..  Lattens  to 
108in. 

Singles  Double* 


Tinned  Sheets  : 

Best  Coke  (Finish) 


by  SSin.  by  Beta. 

per  ton  per  ton. 

£     s.    d.  £     s.    d. 

28     0     0  29  1C     0 

30    0    0  31  10    0 

32     0    0  33  10    0 


Cotton  Can  Tin  Shee's  to  39in.  by  36in.  specially  quoted  for 
Tin  Plates,  •'Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  bo 


NORTH    OF    ENGLAND. 


Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follow-,  at  works:  — 


W.W.  -^ 


Bars 


W.W.  Best  Bars    

W.W.  Best  Best    

W.W.  Best  Best  Best  . 
W.W.  Best  Shoe  


£  s.  d. 
6     7     6 

6  17    6 

7  7  6 
7  17  6 
6  17     6 


Thornaby   \|M>   7  17  6 

Thornaby  Best 8  7  6 

Thornaby  Best  Best   9  7  6 

Whitwell  Special  Admiralty  Cable    10  0  U 

Special  Chain  lion  9  0  0 

Tube  and  Nail  Strips  6  10  0 

6  10  0 


W.W.     m     ingle  Iron  .. 


W.W.  I'.e .  t  Angle  Iron    

Tee  Iron,  to  -  inche    I  nited . 


Terms,   Cash,   less   1\    per   cent,    di  count    on    10th   of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany,   Ltd.     Dallam    and    Bewsey    Forges,    War- 
rington. Iron.  Steel. 
d.            £  s.  d. 

Crown  1BNF)  Bars    6  10    0  7    0    0 

Angles    7    0    n  7  10    0 

Tees   7  10    0  8    ii    0 

..     (WIW)  Hoops     7     0     0  7  10     0 

7  10     0  s     0     0 

10         i    I 
1 1  tLisI 


Patent  Coated  Sheets : 

£     s.     d.  £     s.     d. 

No.  3  Lead 13  10     0  14  10     0 

SV  Lead  15     0    0  16    0    0 

No  3Terne     15     0     0  IS    0     0 

S.V.  Terne 10  10     0  17  10     0 

Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.   £1  10s.  Od.   per  ton  extra 
throughout  for  all  brands. 

At  works  less  2*%  for  cash  monthly.  10th  inst. 


Galvanized  Corrugated  Sheets  : 

1  Phoenix  "  Brand,  24  G.,  f.o.b.  London,  in  £  s.  d. 

Bundles H  10  0    per  ton. 

•  Blackwall"   Brand,   26   G.,   in   felt-lined 

cases  for  Australia, '.o.b.  London 14  0  0 


Galvanized  Working  Up-Sheets : 

£   s.    d. 
1  G.,  f.o.b.  London,  in  Bundles 13  10    0   per  ton. 


WALES. 

Cordes  (Dos   Works),   Ltd..   of   Newport,   Mon., 
Star  "  brand  patenl  teel  nails.  ,vc 


-  nt ,off  1  inch  to  3-inob  Strong  rose  and  all  line  rose  and 
Bdy.  and  Bdj    pound. 

10  per  cent  olT  :i,'-inch   to  7  inch   strong  rose  ami  I0dj     ind 

.   i  ind. 
10  pel  i  i  "  pointed  nails 


I)  El  I  Ml 


I'm- 
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Delivered   in   lots  of  2  cwt.  and  upwards      Extra  2t  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 
Steel  rose,  riat  points,  5-inch  to  7-inch  basis  :— 

?t  TSo9;a   Por,fiCWt'      ,  !  d/d  any  Railway  Station. 
Under  2  tons  9/6  per  cwt.  |    '         '  ' 

Steel  cut  nail-.  3-inch  basis— 

Slit  rods  lironl  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of  3, 
Love  Lane,  Eastcheap,  E.  C.  —  Works  :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 
quote :  — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d. 

0  18         i  I  124s.  110  lb.  "BY"  0  13    0 

C  20    by  10  225s.  155    ..  "Jumbo"         

C  20    by  14 1138.108   „  "Lydbrook"    0  12    6 

C  21    by  20  112s. 216    ..••Lydbrook" 1     5     3 

Charcoal  Tinplates  : 

C  20  by  14  112s.  108  lb.  ••  Allaway  "         0  13     3 


BELGIUM. 

'-C.     L.     Faulkner,     Suffolk     House,      Laurence 
Pountney  Hill,  London,  E.C.,  quotes:  — 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
del'uered  free  on  1   >ard   WI  WI.KI'  tor  approved  quantities. 

Steel:  £    s.    d 

Blooms   at  3  11     0  per  ton. 


Finished  Steel : 

Bars   at  I   11  6  per  ton. 

Angl.                                            ...            t    1   IS  0 

Tees    ...     at    1   19  0 

Joist                              at  4     7  6 

Fenoing  Standards at  4  18  6 

Shoeing  Bars at  5     2  0 

!     n    Hats at  5     4  0 

Half-Hound  Bars at  5     2  G 

H                                                         at  4     0  0 

Light  Bail     at  1  16  0 

Structural  Steelwork.     Prices  on  application. 


METALS 


Messrs.    French    and    Smith,     147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool. 


English  f  o.Ij    Ingots.. 


TIN. 

£     s.    d. 


Dis.  1,                           130  10  11  to  137  0 
London  or  J 

—4  cwt    Barrel 

137  L0  0  to  138  0    0 

136  i  6  1     137  10 

I        1                             1     185  IS  0  to  135  L7     6 
Warehouse,  Lond 

Austrah.  1                                  I  •■  i               13'    

B                    137  0  0  to  137  111     0 

Billiton                                     137  0  0  to  137  10     0 


COPPER. 

Copper  :  d. 

Ore    0  11     9  to    0  12     9  per  unit 

Begulus,  Matte  and  Precipitate     0  13     0  to    0  13     6 

Chili  Bars  G.M.B.  Cash  2J%  66  16     3  to  67     0    0    per  ton 

Swansea,,  Liverpool,  or  London 

3  months  tixed 67     5     0  to  67     7     6 

Australian      in      Warehouse, 

London,  P.  C.  C.   Burra  Nominal. 

Wallaroo  Cake 

Othi  1  Bi  inde  2i  68  10    0  to  70    0 

English  f.o.b. 

Tough  Cake  2J" 69  10     0  to  70    0    0       ,. 

,,     Ingot  69  10     0  to  70     0     0       .. 

Best  Selected  2J%  70  10    0  to  71    0    0       ., 

Sheets.     Sheathing     and 

Rods  2*  si     0     0  to  81   10     0       „ 

Sheets,   4   by   4   feet  for 

India  2*  77  10    0to  78  10    0      ., 

Electro,  Net   ". 69     5    0  10  09  15    0 


YELLOW  METAL. 


Yellow  Metal : 


Sheets,    4   by   4    feet   for 

India  24 ' 0 

f.o.b.  Sheathing  2]  0 


0     6; 


SPELTER 

£     s.    d. 
Silesian,  Net  cash  at   out 

ports ..25     5 

Special  Silesian,  at  out 

ports 25  15 

British.  >•                 1      don  25    0 
Blende  of  50  '  6    6 

Calamine 6  10 


0     to    25  10    0    per  ton. 


LEAD. 


English    Pig,    2j 

works.  London.  Liverpool 


8 

to      13 


13     2     6 
Spanish,    21       .ex   ship, 
Bristol,    Liverpool,    New 

le,  Swansea,  etc.       ...    12    1  - 

Lead  Ore  of  70  6  15    0 

ANTIMONY. 

y.  £    s.  d. 

Star  Regulus                         •    0  0    to     10    0  0    per  ton. 
Ore  i')0        good   quality  and 

-   10  0     ■         9    0  0 

Crude                                     L4    0  0    I       1 1  10  0 

QUICKSILVER.  fi  ,.  a 

Spanish.  1  ......    7  15    0 

Italian  •   "    " 


COAL. 

LEICESTERSHIRE. 

The     Nailstone     Colliery    Company,    Leicester, 


- 


Upper  Main  Seam. 

8 
Best   E  Uw 

I  7 

Bi   -  li 

B 
I 
Terms,  i' 
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DERBYSHIRE. 

The   Manners   Colliery  Co.,    Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  »•  A 

Best  London  Brights 9  9 

Large  Nuts  (U  to  34j     9  6 

Small  Nuts  (Iftoli)         6  0 

Bough  Brights  6  0 

Peas(gtoJ)    5  0 

Slack    3  6 

Smudge    -  ° 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7     6 

,,    Nuts  7     3 

Hards  (Goad  Steam  Coal)     8     0 

Bakers'  Nuts  (1"  to  2")  *>     ° 

Slack    3     6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  "note: —  per  ton 

at  pit. 
Best  Main  Coal.— Best  Coal,  brown  ash,  leaving  very    s.     d. 

little  residue 10     6 

Best  Silkstone.— Brown  ash,  useful  bagging  size 10    0 

Best  Selected  Tupton   Brights.— Hand  picked 

large  Coal,  of  first-rate  quality "     0 

Best  Treble  Screened  Cobbles.— Through  5i-in. 

square   mesh    shaker  screen,   and  over   2i  inch    bar. 

Free  from  slack.     Nice  bagging  size    7     9 

Best  Cobbles.— Good   size,  hot,  durable,  Buitable  for 

Steam  work 7     3 

Best  Picked  Hards.— A  first  rate  Hard  Steam  Coal, 

large,  giving  intense  heat  8     3 

NOTTINGHAMSHIRE. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal : 

Steam.  s.    d 

Best  Hand  Picked  Hard   9     0 

Steam  Hard      7     9 

Hard  Nuts  7     0 

Gedling  Colliery. 
High  Hazel. 

London  Brights,  4  to  8  in.  cube .12     0 

Large  Nuts,  2  to  4  in.  cube  9     6 

Small  Nuts,  J  to  2  in.  cube 5     6 

Steam.— Top  Hard. 

Hard  Steam    8    0 

Cobbles    7    0 


CHEMICALS    AND 
OILS. 


CHEMICALS. 

Messrs.    S.    W.    Royse  and    Co.,    Albert    Square, 
Manchester,  quote: 

■ 
Acids:  Oxali  .  0    0    JJ  per   lb. 

0    0  11 
:  1  Manchester  ...     0    0  11 


£    s.  d. 

Acetate  of  Lime:  Brown  at  Manchester  net    8  10  0    pe 

Grey  .,  .   11  10  0 

Alumina  :  Alum,  Lump,  loose 5    5  0 

„         ,,        in  casks  5     7  6 

,,     Ground,  in  bags  5  15  0 

Sulphate  of  Alumina.  14  '„    4  10  0 

Ammonia  :  Carbonate 0    0 

Muriate   Grey    f.o.b.  Liverpool  23  10  0  pe; 

Sal-ammoniac, Lun'ip.  1st-,  del'   I'.K.  42     0  0 

.,      2nds,         ,,  40     0  0 

Sulphate  f.o.b.  Liverpool  13     0  0 

Arsenic  :  Best  White  Powdered    net  12     5  0 

Bleaching  Powder,  35' ,,     4    2  6 

Borax  :  British   Kefined  Crystal 12    0  0 

Coal  Tar  Products  : 

Benzole.  50  90    


1 ' r 


90° 


Carbolic  Acid  Crvstals,  34  35   C 

39/40  C.  ... 
„    Liquid,   97  99 
„     Crude,  62A'     at  60  F. 


gal. 


9J 

6J  per  lb. 


0  10} 
0  10J 


3     0  per  ton. 
2     6 
0     0 


Creosote,  ordinary  good  liquid ,,       0     0     1} 

Naphtha,  Crude.  20';,  at  120  C 0     0     3 

,,      Solvent, 90%  at  160  C.f.o.b  „      0    0    8', 
,.   95       at  160  C     .,    ,,      0    0    9J 
i,  ,,    90",,  at  I'.mi    C.     „     „       0     " 

Kectitied,  Hash  point  over 

73    F f.o.b.     ,,       0 

Bectified,  Hash  point  over 

100  F f.o.b.    „       0 

Naphthalene,  all  qualities. 

Pitch f.as.  Manchester.     ,,       1 

Copperas  :  Green,  in  bulk  ,,       0 

,,        barrels  f.o.b.  L'pool  ,,      2 

Cake „      12     6 

Copper:  Sulphate 22     0    0 

Cyanides:  98 ",,  minimum  f.o.b.    net    0    0    7J  per   lb 

Lead:  Acetate  (Sugar)  White,  English 27  10     0  per  ton 

,.  Foreign c  i.f  U.K24  10     0 

F|  „  Grey  21     0     0 

'  ,,         Brown  at  Manchester  16  10     0 

Nitrate 23     0    0 

Litharge,  Flake  15  10    0 

Powder  16    0    0 

Bed    Lead.    Genuine,  c.i.f    London 

,       15  10     0 

White     ,,  ..  Dry 16  15     0 

Naphtha  (Wood) :  Miscible,  60  o.p 0    2  10  per 

Solvent  

Potash  :  Bichromate...  delivered  England 

Carbonate.  90  92  .       1  Hull...  18 

Caustic,  75/80  " 20 

Chlorate  net    0 

Montreal in  Store,  Liverpool  35 

Prussiate,  Yellow  net    0 

Soda:   Ash,  Caustic,  48  ';,.  Ordinary   ...  ,, 

Refined „ 

,,     Carbonated,  4s  

58  Vinuionia 

Alkali) net      I    10 

,     Bleachers'     Refined     Caustic 

50  52  ...  net     6   10 

Caustic,  White,  77       „     10  10 

„        70  -    „       B    I '2 

60  „      s  12 

.,      Cream,  60  .      8  10 

Crystals,  in  bags   

barrels  3     7 

....  c.i.i.  Hull  net   L6  L0 

Bicarbonate,  in  1  cwt.  kegs 6  15 

Bichromate delivered  England...     0     0 

Chlorate    net    0    0 

Nitrate.. .ei   quay  Liverpool 10  12 

Phosphate   9     ■"> 

ate    net    0     0 


0 

0  0 
18  0 
0 
0 
0 
0 

5    5 


:»   10 


gal. 


3    per  lb. 
0  per  ton. 
0        „ 
3^  per  lb. 
0  per  ton. 
4Jii  per  lb 
0     per  ton. 
0 
0 


6 

0 

0 

6 

0 

(I 

•_>4      per  lb. 

3^  per  lb. 

6  per  ton. 

0 

3|  per  lb. 
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£    s.  .1. 

Soda  .   Silicate,  Solution,  HO1  Tw 4  10  0  per  ton. 

Sulphate  (Glauber  Salts) 112  6 

(Saltcake,  95%) 1  15  0 

SulDhur :  Recovered     4  15  0 

Roll    6  15  0        „ 

Flowers     7  10  0 

Zinc :  Sulphate    6  15  0 


MINERALS. 

Lump  Carbonate, 


a .. 


Barytes 


China  Clay  : "of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30,'-  per  ton. 
f.o.b.  Cornwall :  stocks  also 
Kuncornand  Preston. 
Quotations     given     carriage 

Chrome   Ore  :    Basis  50%    o.i.f.  British 

Ports 

Manganese  :  lump  c  i.f.  Liverpool  10Jd. 
Ochre  :  French  JC  f.o.b.  Rouen,  net 

,,     JF 

Talc:  (French  Chalk) c.i.f.    Liverpool 


per  metallic  unit. 

2  5     0  per    ton. 
5  10    0 

3  10    0 


OILS-  etc. 


4j  per  lb. 


0    per  ton. 
0 


Aniline  Oil     net    ° 

Salt  ••■    ••     ° 

Castor    Oil:    French,  1st  pressure,  f.o.b. 

Marseilles  less  1 J  -0 

English,  1st  pressure,  f.o.r. 

Hull,  less  2J% 19 

Cocoa  Nut  Oil:     Ceylon,   ex    store  Man- 

Chester net  31  10     U 

Cochin,  ex  store  Man- 
chester   net  33    0    0       ,, 

Cotton    Seed  Oil :   Retined  at  Hull,  less 

21%  naked  14  li     6 

Edib'e     at  Hull,  less 

ed    15     7     6 

Glycerine:  Crude   80%    ...  net  31    0    0 

Linseed  Oil:    Raw       at  Hull,  less  2J 

naked  !•>  10    ° 

Boiled at  Hull  less2j 

naked  It  10     0        ., 

Starch  :    American    Pearl.,  at   Manchester. 

net     9     0     0 

Dextrine 17  10     0        ,. 

Farina         15  10     0        .. 

Shellac  :   Quiet  in  sales  of  200  chests  TN 

orange,  December  delivery   at  11  10    0  per  cwt. 

Turpentine  :  American at  Liverpool  39     5 

HI    at  Hull. ..net  20 


0     0 


TIMBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool, 
COLONIAL  WOODS. 
Timber. 


als.  £    s.   d.       £  s.  d. 

1st  quality  Quebec  Pine  per  std.    22  10    0  to  32  10 


2nd    do. 

3rd     do.  do 

St.  John,  N.B.,  etc.,  Spruce 

Lower  Ports  Spruce 


Spruce  Boards 
Lathwood 


17  0  0 

11  10  0 

6  10  0 

6  0  0 

5  10  0 

per  fathom  3  12  6 


0 

13  0 
6  15 
6  10 

6     0 

4     0 


UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

£  s.   d        £ 

Hewn                                      ...   per  cub.  ft.  0  1     3  to  0 

Sawn  ,.           0  0  10       0 

Planks.  Stowage 0  0  10        0 

Boards,  Prime  per  std.     12  10     0      16 

Oak  Timber   percub.ft.  0    16  0 

Oak  Planks    0    16  0 

East  India  Teak per  load  12    0    0  15 

Greenheart 6  lfi    c  ' 

EUROPEAN  WOODS 

Timber-  £    s.   d.       £ 

Riga  Redwood   per  cub  ft,  0     1     9  to  0 

Dantzic    and     Memel     Fir, 

Crown     0     2     1        0 

Dantzic     and     Memel     Fir, 

Middling    

Stettin    

Swedish 

Riga  Whitewood    

Norway  Mining  Timber 

Dantzic    and     Stettin,    etc., 

Oak 

Wainscot  Logs. 


2     3 

2     6 

1  10 
1  11 
1  4 
1  6 
0  10 


Quebec  Square  White  Pine...   [ 
Quebec  Waney  Board  Pine... 
St.   John  I 

Lower  Ports  Pine 

Quebec  Red  I'ine 

Quebec  Oak.  1  9t  quality 

Quebec  Oak.  2nd  quality     ... 
Ash      . 


■:im 


Hickory       

Quebec  Birch  . 
St.  John  Birch 
Birch  Planks .... 
Spruce  Spars 


Norway  Spars    ..... 

Deals. 

Bed    Archangel  and  Onega. 

1  -t  quality 
Bed    \rohangel   and    Onega, 

2nd  qual  I 
Red  Archangel   and    Onega, 
Brd  quality 

i  1  quality... 
Do.  2nd       

Wyburg.. 

*g    

O.ith. •Tilling 


12        0     19 


per  std 


0 

0 

20  0 

0 

0 

0 

17  10 

0 

10 

0 

15  0 

0 

0 

0 

17  10 

0 

0 

0 

15  0 

0 

0 

0 

17  10 

0 

In 

0 

14  0 

0 

10 

0 

11  10 

0 

0 

0 

17  10 

0 

Flooring  Boards— Whitewood 

MUed    1st  and  2nd   quality, 
i  (o.f.41.)... 


per  std. 


0  11 

1  0 


Lathwood : 

B 

i.urg  and  Riga— 



r,  r  fm      10  10     0 


11    10 
5  10 
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SELECTED     PATENTS. 


NEW     PATENTS     APPLIED     FOR. 

24.600.     C.  B.  Crawshaw  and  D.  Bannister,  Halifax. 


24.775 


1,   Engineering    Patent    Agents,   28,    New 

iilliamplon  BmUi         >  "'<-'-.  "I  >•"' 


1.— Improve 
24  602      W.  Copley  and  A.  Ramsden  Copley.  Halifax. 

Nov °"h.-An  improved 

24,604.       W.      E.    Sut 


side  plamn 
14th. 


elating  I 
24.611.     R.  Thornley,   Ma 

ine-nls  in  folding   doubling,  .md  nn 


I4th.- 


Husburg,  Sweden.     Nov. 


14II1  - 


24,625.     N.   G. 

24.634.  R.  C.  Wetherell,  London,  Nov.  14th.  —The  trans 
mission  ot  signals  to  a  travelling  1«  eomotivc  from  stationary  contacts 
,1  the  permanent  way  during  fogs  or  otherwise. 
24.639.  J.  A.  Staples,  London.  Nov.  14th  -  Improve- 
ments in  valve,  i  ..!'•'  supply  tanks  and  regulating  means  therefor. 
24.642.  J.  L.  Bogert,  London.  Nov  14th.— Impro\e- 
■  combustion  heat  engines. 

irphy,  London.     Nov,  14th.— Improvement 
r  controlling  mechanism. 
24.650.      R.  J.   Hodges.   Bedford. 


1  internal  1 
24,647. 


,  applicable  a'so  : 


14th.- 
3  In  high-pressure  centnfug; 
24,653.     R.  C.  F.  Ogilvie.  Upper  Long  Ditton 

-A  new    and  improved  ro.a.y  engineer  turh..,,. 

24,663.     I.  G.  Waterman,  London 
lents  in  electrial  valve  controlling-systems 
24.673.    W.   Dow 


24,674.    W.  H.  Pr 


London.     Nov.    14th      h 

steam  generator  and  other  furnaces. 

Vn  improvi  d 


ctor,  London.     Nov. 


4th.  — lmpr  .vements 
Robillard,  Lon. 


24,676.     S.   Dlamant,  London,     Nov. 
relating  to  speed  gear 

24,638.     S.  D.  Armand  and   F.   L.  V 

don         No''     1  )'.l.  —  Improvements  in  multiuilniiai    'ic.1111j4enc1.uu13. 

2  ■  704.     A.  Downs,  Croydon.      Nov.  15th —Improvements 

,n    the    variable   speed   Hears   for   sell-propel  ed    vehlcll 
vanahle  speed  :s  required. 
24,717.     F.  Lightowler  and  A.  Lightowler.  Bradford. 

i     p         ts   :n    the   drawing  011    ."Hers   ol    Noble   and 

24.725.  F.    W.    Lanchester,    London.      Njv.  :5th.— Im- 

mected    with    tors  and  driving  gear   suitable  for 

1    eiiclcs  and  the  like. 

24.726.  F.    W.    Lanchester.    London.      K< 
provements  in  Hind  pressure  reciprocating  1  n 

24.728,  H.  Townsend,  Yorhs.  Nov.  15th.— Improvement 
for  regenerat 

24.738.  J.  T.  Nicholson  and  D.  Smith.  Manchester. 
Nov.  1  sill,      Improvements  ill  lathe  heels  and  their  saddles. 

24.750.     J.  W.  Cloud.  London.     Nov.  15th.— Improvements 


;  to  fluid  pressure  brake  apparatus 
24,752.      E.  Scopoli.  London.       Nov 


P,.,t. 


an.    A.    F.     Pumfrey    and    J. 


24.758.       B.    C 
Gibson,  London 

such  mem!  1 
24,770.    O.  Imray.  London.     Nov. 

levators  or  the  like.      1 1  Paj 


T.    Robinson    and    J.    Casey,    London. 

Nov.  15th.—  Improvements  in  eleval    .   s..te:y  appliances. 

24.785.  G.Wilton  and  T.Wilton,  London.  Nov.  151b.- 
lmprovement  in,  or  relating  to  1 111 

24.786.  C.  A.  F.  Meissner.  London.  Nov.  15th- 
Apparatus  for  effecting  the  semi-automatic  alteration  of  the  pitch 
angle  of  the  Made!  of  adjustable  sen  «  propellers. 

24.805.  F.    A.    Haselwander.  London.     N 
provements  in  oriel-itinc   to  explosive  engines    and  the   tr.uiMu:--.   :i 
of  power  therefrom. 

24.806.  G.  J     Robins,  Liverpool.     Nov.   15th.— Improve- 

24,820.  G.  Criag.  Glasgow.  Nov.  16th.— Improvements  in 
metal-melting  furnaces. 

25,829.  G.  F.  Miller  and  J.  Kronier,  Germany. 
Nov.  16th.— Improvements  in  and  relating  to  packings  foi  the 
chambers  of  water-tube  boilers. 

24.831.  E.  Rothwell,  Manchester.  Nov.  i6lh.— Imorove- 
menls  in  apparatus  lor  actuating  the  points  in  electric  tramway 
system,. 

24.831.      J.  S.  Price  and  E    L.  G.  M  uggeridge.  Sussex. 

24.837.    C.  Barclay.  Liverpool.     N  v.  16th.— Improvements 


.  E.  Oddy,  Leeds.     No 

cans  or  apparatus  for  prever 
Bauer.  London       N01 


24.853. 
1  ,  Herles 


24,866.     P.   Diamond,  London. 


-Improvements 


24,893.     A.  Lenr.  London.     N  Improvements  in 

iui  relating  to  vacuum  brake  appaialus  lor  1.1  '.way  trains. 
24,896.     J.     Finlayson,     D.     C.     Finlayson,     and     G. 
i-inlayson.  London.      N  111      1 


nd  the  like. 

mobs  or  handles  to 


24.897.     J.  PollocR.  London. 

and  relating   to    the    adjustable   attach] 

24,907.     T.   Burns.  London.      No  h      Improvements  in 

holing  tools,  learners,  and  the  like. 

24,909.     R.    Lawton.   London.     So  .   [6th.— Improvements 

si  pipe!  and  ■  ondults. 
24.923,     W.  E.   Howard  and    W.    Howard,    Longport. 

\".-\.   i:l!i.      I-evei  age    ippai 

2  4,925.      W.    H.    Northcott.    London.       Noi      ' 
proved  -team  generators. 

24.938.      J.     Hargreaves     and      H.      J.      Hargreaves 
Halifax.     Nov.  i;th.     Itnpr. ... 
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2-M74.     S.  Wheldon.  Manchester.       X 
apparatus  for  haraening  and  ann<  Jingc    I  niters. 

25176.     P.  Robinson.  Birmingham.    Nov.  19th.— Im| 
ments  in  refrigerators. 

25.182.     F.  van  Thiel,  Germany.     No 

25,195.      P.  J.  Perry.  Leytonstonc. 

governor  or  regulatniL 

25.199.      F.  Windhaussen,  London.      N 

25,209.     H.   H.   G.   Etcheverry.   London. 


A.   and    H.    Roberts.    Manchester.      Dec.    lath,   1003.     A 
gripping  device  .or  turning  tools  formed  in  parts 

hinged  together,  ;,nd  capable  of  being  drawn  to  or  from  each  other 


turbines. 


the  I 

19th.— S3nd  box. 

25,222.     H.  Handoll  and  R.  J.  White.   London.     Nov. 
iylh.    Improvements  in  or  relating 

RECENT     SPECIFICATIONS. 

MINING    MACHINERY. 

Fraser  and  Chalmers,    Ltd.,   London.    (Communication 

from  H.  M    Hunter,  Johannesburg.)     Sept.  2310.  1904.— An  ore  ieeder 

for  stamp  miils,  consisting  of  a  vei 

eating  horizontal  tray  pivottcd  thereto,  a  chute  from  which 


on  to  the  tray,  a  lever  and  feedbar  actuated  by  the  stamp  tappet  and 
vibrating  the  tray  thr.  ugh  a  coupling  link  of  adjustable  length,  a 
spring  lor  returning  the  lever  to  its  highest  pi  nil,  and  an  adjustable 
stop  against  which  the  lever  is  aireslcd.  ' 

STEAM     GENERATORS. 
Denver,   U.S.A.    Sept.      n  1 -A  method 


about  suitably  formed 

,<uc,  whereby  ! 
I 
into  position  of  such  turrets. 


STEAM     ENGINES. 

M.    D.    Kalbach,    Lebanon.  U.S.A.     lily  71I1.  1904.— For 

- 

■ 
a  turbine 


1 


ol  the  w;ili  1 

When  aul  -  inner. 


I 


other,  .ind  lying 

■   ■ 

1  i/t.  and  bring 

■• 
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NEW    PUBLICATIONS. 

"THE     TESTING     OF      CONTINUOUS-CURRENT 

MACHINES    IN    LABORATORIES    AND    TEST- 
ROOMS." 
By   Charles    Kinzbruuner,    A.M.I.E.E.      Harper    and 
Brothers.     6s.  net. 

This  comprehensive  treatise,  intended  for  students 
at  technical  colleges,  owes  its  origin  to  a  number 
of  written  instructions  for  making  experiments  in  the 
machine  laboratories  which  the  author  delivered  to 
former  students  in  the  Manchester  School  of  Tech- 
nology. Its  aim  is  to  prepare  the  student  for  labora- 
tory practice,  to  explain  the  purpose  of  the  various 
experiments,  and  to  give  him  lucid  and  accurate  in- 
structions for  carrying  them  out.  Particular  attention 
is  devoted  to  the  introduction  of  characteristic  ex- 
amples, the  writer's  experience  having  taught  him 
that  in  most  cases  it  is  not  so  much  the  carrying  out 
of  an  experiment  as  its  application  for  practical  pur- 
poses that  offers  the  most  difficulties  to  students. 

Special  chapters  deal  with  resistance  measurement, 
measurement  of  temperatures,  insulator  measure- 
ments, no-load  characteristics,  magnetic  measure- 
ments, efficiency,  separation  of  losses,  practical  testing 
of  continuous-current  machines. 

The  work  should  also  prove  useful  to  electrical  and 
mechanical  engineers  engaged  in  test-room  work, 
or  in  starting,  installing,  and  supervising  electrical 
machinery.  The  illustrations  and  general  arrange- 
ment of  the  work  meet  with  our  warmest  approval. 

•MAGNETISM  AND  ELECTRICITY.' 

A  Higher  Text  Book.  Bv  R.  Wallace  Stewart,  D.Sc. 
W.  B.  Clive.  6s.  6d.~ 
A  valuable  addition  to  the  well-known  University 
Tutorial  Series,  this  work,  designed  to  supersede  a  pre- 
vious text-book  by  the  same  author,  is  offered  to  the 
students  preparing  for  final  degree  work.  It  includes 
the  essential  theory  of  those  subjects  which  the  advance 
of  electrical  practice  has  brought  into  prominence,  and 
although  the  treatment  of  the  work  is  of  an  elementary 
character,  the  author  has  not  hesitated  to  utilise  the 
notation  and  first  principles  of  the  calculus — this 
being  an  essential  part  of  the  student's  mental  equip- 
ment— the  writer  is  of  opinion  that  he  cannot  make 
too  early  acquaintance  with  the  rudiments  of  differ- 
ential and  integral  calculus. 

Having  met  many  young  men  starting  in  electrical 
business  without  complete  technical  training,  Mr. 
E.  B.  Raymond,  of  the  New  York  General  Electric 
Company,  lias  written  a  complete  handbook,  "  Alter- 
nating Current  Engineering,"  which  deals  first  with 
the  general  laws  of  magnetism  and  alternating  currents, 
and  secondly  with  modern  alternating  apparatui 
thod    -1  test.    It  will  shortly  be  issued  in  I  lo 

:,,      I', Ml!. 


BOOKS    RECEIVED. 

...  1 ,,      \yi,  ,      igot        ■  6d    net      Who  *   Who  Yen  Bool 
is. int.    The  Englishwoman's  Year-Book.    2s.6d.net.   A.  and  C.  Black. 

\   11... 1. 11. ...k'.r  1  li.-mi... I  Engineering.      Illustrated  witl   5 

Ej  imples  ..... 1    Numerous  Drawing!  Iron     v   u  .1   1     I  1 1.     B 

i,  1    1  lion.    Two  volumes.     Davis  Brothers. 

Cyclopa.-di.-i  of  Mechanics.     Fourth  Series.    Cassell  and  Co.     7s.  fid. 
Electricity  in   the  Service  ol    Man.      By   R.   Mullin 
Cassell  ant  Co.     10s.  rxt. 


NEW    CATALOGUES. 


Circular  No.  49  of  the  United  Telpherage  Company,  of 
20-22,  Broad  Street,  New  York,  I'.S  A.,  gives  a  pictorial 
description  of  telpherage  as  applied  to  the  hoisting 
conveying,  screening,  depositing  and  storing  of  coal 
and  coke,  and  the  removal  o(  ashes,  etc.  Each  of  the 
twentv-three  illustrations  is  accompanied  by  a  short 
description.  We  note  that  circulars  giving  details  of 
telpherage  for  mills,  factories,  warehouses,  railroad 
and  steamship  lines,  freight  terminals,  etc.,  are  sent  on 
application.  Circular  No.  SI  describes  the  telpherage 
plant  installed  in  the  Walter  Baker  Chocolate 
Company's  mill  at  Milton,  Mass. 

The  Cleveland  Crane  and  Car  Company,  Wickliffe, 
Ohio.— Bulletins  "  G,"  "  II,"  and  "J"  describe,  res- 
pectively, Cleveland  cranes  of  the  hand  and  electric 
jib,  post  and  car  crane  types  ;  hand-power  travelling 
cranes  ;  and  electric  travelling  crane  type.  Bulletin 
"  K "  deals  with  the  plain  and  trolley  type  electric 
hoists  and  electric  hoist  travelling  cranes. 

Lancaster  and  Tonge,  Ltd..  The  Lancaster  Works, 
Pendleton,  Manchester.  —  From  this  firm  we  have 
received  a  circular  containing  some  striking  testimonials 
as  to  the  efficiency  of  "The  Lancaster"  piston  rings. 
One  of  these,  from  the  Goole  Steam  Shipping  Company, 
Ltd.,  describes  a  case  in  which  these  rings  were  found 
very  little  the  worse  for  wear  after  seventeen  years'  use 
on  board  the  ss.  Emden. 


MEETINGS   FOR   THE   ENSUING    WEEK. 

FRIDAY,  Dice.  2—  Junior  Institution  of  Engineers  :  Paper  by  Mr.  H.  E. 
Yarrow,  of  Poplar,  on  "Some  Points  of  Interest  in  the 
Construction  of  T..i  pcd.-l'..  ,at-, '  Westminster  I  alacc  Hotel. 
8  p.m.— Institution  01  Civil  1-iijiik  its  students'  Me.ting. 
Paper  bv  Mr.  R.  T  McCall  .111.  M  .Inst.  C.K..  on  the  "  Mid- 
land   Railway,   West   Riding   Line  .    The    Construction    of 


S\i  1  1 


,v,  DEC.  3.— Birmingham  Associate. n  ,,i  Engineers  :  Annual 
Meeting  and  -Election  of  Officers.  Grand  H.'tel.  8  p.m  - 
Glasgow  Technical  College  Scientifil  So<  rely,  "Symposium," 
at  38,  Bath  Street,  7  30  p.m. 

,  Dec  5.— Society  of    Arts:   Can!  11 
Blaikley,  B  p.m  -The  Mas'.-  -.1  Rolls 
at  the  City  of  London  College,  tl      Lord  Mayoi   presides. 
s  pm.— General  M.eieic  ■  ■    -     I       1    Institution.— Society 


,-   Mr.  D.   I. 


Institution   ol     .Marine    Engineer  Meeting    at    K-milonl 

Road,  Stratford,  E.  8  p.m. 
TiriKnAV  Drc  6— Royal  Colonial  Institute:  Admiral  Sir  N.  Bowdeji- 

s.mtl,  presides  Paper  In  M,  II.  I-  Wvalt  on  '  The  Navy 
ind  the  Empire,"  S  p.m.  —  t'nivei  -,;l\  College,  London,  Paper 
in-  Sir  lolin  Macdnnnell,  I  p.,  .  pm  t'niui  silv  of  Livtr- 
p.„.l  Engineering  Society:  Pr.-i.  s.„  lick- SI. aw.  L1..H., 
1-  1:  s    1  Pi,--:.!,  ut),  on  -Gold   Mnnug  in  the  Transvaal, "~ 

I  „  J;  ;•-,:;■, II  ->1    1    ,-.  it    I-  ngllieeis  ill-  ,  t    at  S  p.m. 

WF.ns-ESDAY    Hi".  7.— Royal  United  Service   Institution:  Paper  by 
M,-,.-    1      Koon      Whitehall.    *    p.m.— Geological    Society 

',  '1    ,.  ,,i. ,,-,'    M.eiiin;  it   Burlington  House.  S  pm.— Society 
of  Arts:    1'apc,    by   Hi    Waltei   Francis  Reid,    I   1  s,   ,,, 
"The  International   E\hibiti.  .11   at   St    Louis,  USA.."  s  p.m. 
—  Instilute.il  ol  Cull  l-aiein.  .  i       -     Inland  meet  8  p.m. 
Tnr'Kiuv     Dfc     s.—  Mining  Institute   ol    Scotland:    Meeting    at 

HanSlton.-Societ     ol    Vrt Rt.  Hon.  the   Earl  of 

Hir.lw-  -  presides,  Papei  "J  s"  Prederli  Fryer,  K.C.S.L, 
'  p  „,  _  imMin  l-.le.tihal  l-.ngmeeis:  Meeting  at  the 
K,,.    ,|  ,,.:,,,..:    S     le.i!  luslilutioii  ,,1    El, 

En  tneen  meet  at  Greal  Georgi  Street.  8  p.m.  — London 
M  .then  itli  al  S»  lety  mi  ets  p  m,    Meet 

R.'.v  il     Society     at     4.30     p.m.  —  Institution    ol      Civil     and 

Mechanical    Engineers      Papei    by    Mr.    H.    E.    Bellamy. 
•'Notes  on  Portland  Cement,"  Ca    ton  Hall,  3  pm 
,    |IM   ,,     -ii„    Physical  Society  of  London  meets  at  the  Royal 
College  mi  Selena  I  ton,  8  pm.-Lord  Reay 

di- tributes  the  Awards    ilH.  X ..nipt.  .11   Institute,  S  p.m. 

-Lord    Belhaven    distributes    the    prizes  to    the   Trades 
School,  Carpenters"  Hall,  8  p.m. 
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1    MAIN       J 
SWITCHES  Iff 

Enclosed     -K"   Type 

With    and    Without   Fuses                           ~— J 

f                              VOLTAGES    UP    TO    600 

LEAFLET    P.M.    421                                 ^|                           1 

1 

Sturtevant  Engineering  Co.,  Ltd., 

147,  Queen  Victoria  Street.  LONDON,  EC. 


To  Steam  Users 


Economy  in  your  Fuel  account 
guaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cent. 


For  Particulars    apply    to    the    Secretary- 


The  Premier  Boiler  Tubes,  Ltd., 


1 


28.     VICTORIA     STREET, 

LONDON,     S.W. 


28       [supplement  page  ii. 
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Pumps 


BOILER 
FEEDPUMPS 

(Hall's    Patent.) 

ECONOMICAL 

AND 

EFFICIENT. 


An   IDEAL    PUMP   for  General    Boiler 
Feeding    Purposes. 


CONDENSING     PLANT. 


This      set       to 
deal   with 

10,000  lbs. 

Exhaust 

Steam 

per   hour. 


Motor 

and 

Steam 
Driven 
Plants. 

Specially 
Suited  for 
Electric 
Light  and 
Power 
Stations. 


TD. 


J.  P.  HALL  &  SONS,  IT 

Engineers.     PETERBOROUGH, 


December  2.  1.104. 
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Turbines 


STEAM    TURBINES 


PARSON'S    PATENTS. 


\  SOLE  , c 

MANUFACTURERS 

FOR 

GREAT    BRITAIN    AND    THE    COLONIES 

OF    THE 

R.B.B.  TURBO    DYNAMOS. 

Richardsons,   Westgarth,  &    Co., 

HARTLEPOOL,     England. 


[SUPPLEMENT  page  iv.] 
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Vertical  Triplex 

PUMPS. 

MOTOR    DRIVEN 
BELT    DRIVEN 
STEAM     DRIVEN. 

THE  BLAKE  AND  KNOWLES 
STEAM  PUMP  WORKS, 

153,   Queen  Victoria  Street, 


1 


P 

3 

3 


ff.*&<?:Z 


. 


Cables  and  Telegrams  : 

"STEAMPUMP,   LONDON.' 
Telephones  : 

NAT.  5087  and  5097  BANK. 


London,  E.C. 


m 
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mi 


HIGH    LIFT 


Centrifugal  Pumps 


OUR    SPECIALITY. 


F.    A.    KEEP,    JUXON,    &   CO 

.Manufacturers  of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


-.-•I'd      -Wor-kE 


Birmingham. 


Made  lor  any  capacity,  lor  all  lilts,  with  highest  elliciency, 
specially  for  direct  coupling  with  Electromotors,  also 
high  speed     Electrical     Plunger-Pumps    (or   all    services. 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Germany). 


ENKES     ROTATIVE    PUMP. 


1,000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  u?e. 


Enke's  Precision  blower. 


CARL.  ENKE,  Schkeuditz-Leipzig.  GERMANY. 
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?i ,'  WllllSSEyjf    Pumps,  Condensers,  &c. 

The  Best  Industrial  Pump  in  the  World 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23.    NORTHUMBERLAND    AVENUE.    LONDON.    W.C. 

A    PERFECT    INSTRUMENT. 

W 


THE 

SIMPLEST 

CONDENSER 


. 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,    Northumberland    Avenue,    LONDON,   W.C. 
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MJW^^llKILTf ^Electrical  Apparatus 


EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same   Price    as   Chromic    Acid,   yet    Four  Times   the   Strength. 

Chromic   Acid    polarises   in    2    hours,    EXCITINE    polarises   in  8    hours,  under  same 
conditions,    vide    scientific   and  public    tests. 

ORDINARY    BICROMITE    PASTE 


rE. 

EXCITINE 

BATTERY    PASTE. 

,    IO.  30 

,    500 

Tin,,      '          ,3° 

lime    |      430 

Cum              460 

1  200 

Ampi  : i          300 

(     6.0 

\   2O0 

Suitable  for  Light    Motors,    Fans,    Induction    Coils,    X-Ray    Apparatus.   Medical  Coils.  EIilIp, -Plating.  ,\c. 
and  also  for  small  Lighting  Batteries  requiring  an  efficient  and   constant  excitant  life. 

Country    Factors    and    the    Trade    please    ask    for    Wholesale    Prices. 

SUPPLIED    IN    BULK.  SEND    FOR   SAMPLE    BOTTLE. 

4  oz.  Bottles  8d.;   8  02.  1/2;   lb  oz.  1/9.      POST   FREE. 
1  lb.   of  EXCITINE  added  to   Water  makes  1  gal.   of  ELECTROLYTE. 

The    PREMIER    ELECTROLYTE    Co., 

26,  SPITAL  SQUARE,  LONDON,  E. 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 


Telephone   Apparatus 

For  Domestic  Use,  Town   Line 

Distances,  with  Battery  and  Magneto  Call.  ' 

Central   and   Multiple 

.   .    Switchboards. 
Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 


SUDDEUTSCHE  KABELWERKE  A.-C,  Mannheim, 


SYSTEM     BERTHOUO    BOREL. 


GERMANY. 


Contractors  to  the  Imperial  Herman  Postal  Authorities. 


TELEPHONE  CABLES 


With    Paper   and    Air    Insulation. 


LEAD-COVERED  CABLES 

F01  .ill    1  ensions  up  to  40,000  volts. 

SILK-COVERED  COPPER  WIRES. 
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IIKIlYlf    Electric  Cranes,  &c 


^TON  &  COM^p 


ELECTRICAL     ENGINEERS. 


& 


,o^ 


>RD    & 


Telephones: 
CHELMSFORD   No    2 
959   LONDON   WALL    (NATIONAL;. 
4735  CENTRAL  (POST  OFFICE*. 


OVERHEAD    TRAVELLING    CRANES. 
LOCOMOTIVE    CRANES. 
BICYCLE    CRANES. 
JIB    CRANES. 
DERRICKS,    HOISTS,   & 
ONE,   TWO,    AND   THREE- 
MOTOR    CRANES. 


3-TON    SINGLF     MOTOR    IOCOMOTIVF    CRANE. 


;  |  -i  I'l'l  BMEN  1  pag 
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« 


# 


o>s 


% 


■■B.    hi     ii;     iii.  ,.\g* 


^illSlfs:';  : 


More  durable  than  iron.  Cheapest  forall  spans  up  to  100  Feet 


D. 

ANDERSON    6   SON,    Ltd., 

LAGAN     FELT    WORKS. 

BELFAST. 
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Wlg^^f    Bridges  and  Roofs   jff 


HHHHH 


\* 


MOTHERWLll.  Scotland. 


STEELE 
;.r200Fu- 
W?B2IPQE 

BUILDDZS: 

--  ^  'AND  ;&   •, 


5TOUCTU1J\L  C^ 


sEHfiiricrBsl^s: 


c^ 


^?/V*^i,\ri;^ 


SPECIALTT,:- 
ALLKiHPSor 

HYPtZAOLIC^ 

PCE5SEP5TEEL 

Ss        am? 

BuiLPiries  rv. 
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iPSBg/WlllMILTlf    Iron  and  Steel,  &c, 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.    .    . 


London  Office 


London  Representative-  : 

Paul  J.  Mallmann,  M.A., 

Civil  Engineer. 

Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 

speciality!:    POETTER'S    GAS    PRODUCING    PLANT. 

IRON  AND  STEEL  WORK  OF   ALL   KINDS 


116,  Victoria  Street, 
V^estrninster,   $.\l\f. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


GIRDERS,   COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 


tiAOLUilLM*^ 


JOHN    Z.     THOM 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  I{d. 
from    an    Artesian   Well    on   your    own    premises? 


Let    me    know    the    amount    of    water    you    require 
and    I    shall    be    pleased    to    quote. 


I>ATRICROFT 


Dkl  EMBER   2,    I90+. 
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Iron  and  5teel 


j  CLAYTON,  SON  &  Co., 

Y  LTD- 

I         HUNSLET,   LEEDS, 

4  MAKERS    OF    THE 

j  LARGEST  STEEL  TANK 

A  AND     THE 

I  LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 

PETROLEUM     TANKS. 

Wires:  London  Office :— 

"  Gas.  Leeds."  60.  Queen  Victoria  Street. 


Boltons'  Downtake 
Superheater 


WITH   DOIIJI.K 


IRCCLATION. 


IMPROVED    BOX    AND       FIELD"  TUBES.     (PAT 


Simplo'and  Reliable. 

Saves  10  to  16 

Is  Made  of  Steel 

throughout. 

A  largo  number 

working  In- 
Textlle  Mills, 
Paper  Works, 

Collieries, 

Eloctrlclty  Stations, 
Flour  Mills,  etc. 

Suitable  tor  any- 
Working     Pressure; 
up    to    200  lbs.    per 
squaro  Inch. 

Approved  of  by  Lead- 
ing Bnglneen  and 
Insurance  Co.'s. 


Pad 

A.    BOLTON    &    CO., 

fcnflinccrs  and  Supcrbeatlnfl  Specialists. 
49.  Ooansgatc.   MANCHESTER. 


mi  NT  page  xii.] 


PACK'S     WEEKLY. 


Deci  ube  r  2,  1904. 


^"l^illklLYjfsystems  for  Engineers/J? 

PRIME  COSTING. 


A     DETAIL    OF    THE 
IDEA. 


You  can't  make  a 
profit  unless  you 
know    the    cost. 

Do    you  know  Your 
Costs? 

Our   Method    is    Original. 


OPERATOR'S*..!   KAME                                                                                                          M.Br...          wEE.EsO.~G 

DESCRIPTION 

S.t         7      H     8       »     30     10    !0     11 

30      12    M     1     »     3      »      <      30      «      90 

.,. 

„.„.      7            8      9            10           II 

IS           2           1            <            E 

T....     7              8      0             10             11 

12           2            3             1         1  6 

7 

w.„.      7              8       >             10            11 

* 

T»-r.     7             8      9             10            11 

12           2            3            i            5 

■ 

r..fr           8       9             ,0             „ 

.,.,,, 

FOB    OFFICE    USE    ONLY. 

■EEP    CDS   U    CLEAN    AS    PC 

~.oT 

THE  LYLE  COMPANY,  Ltd., 


HARRISON    ST.,    GRAYS    INN    RD. 
LONDON,    W.C. 


Titan  Document  Binder. 

Indispensable  to 

Engineers,     Shipbuilders,     Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works,  &c. 


'Jhoiis.mds   nf  h  nis    supplied     some   of  whom    lire   Sir  \V    ('..Armstrong. 

Whitworth   ft   Co.,   Ltd.,    Hancock  ft   Wilcoi  Co,   Ltd.   Leeds   Forge 

Company,  Ltd.,  Manchester  Ship  C:ifi.,l,  John  I.  Thornycroft  ft  Co..  Ltd., 

Denney  ft  Co.,  Dumbarton,  etc., etc. 

A     SAMPLE     8ENT     FREE     ON     REQUEST. 


THE    TITAN    BINDER    COMPANY, 

31,  Queen  Victoria  Street,   LONDON,  E.C. 


ffJ.B.TREASURE&C- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER     WASHERS, 


Vauxhall  Road,  Liverpool. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c, 

MESSRS  ELLIOTT  &  FRY 

in   any  part  of  the    United    Kingdom,  for  which 
distance  being  no  object. 
ONLY    ADDRESS : 

55,  Baker   Street,  LONDON,  W. 


December  2,  1904. 


PAGE'S     WEEKLY. 


[SUPPLEMENT  page  xiii.]         39 


■{WljliroH [Systems  for  Engineers 


60,000 


Letters 


in    this    Cabinet,   and    ANY    ONE    of 
them  found  at  a  MOMENT'S  NOTICE. 


The    "  REFEREE  "    Vertical    Letter    File.      Solid   Oak  Throuchout.    Patent   Roller 
Bearings,   Host  Finish. 

ILLUSTRATED  CATALOGUES  FRLB  O.V  APPLICATION. 

PARTRIDGE  &  COOPER,  L 

FLEET  STREET,  LONDON,  E.C. 
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Miscellaneous 


South   Eastern  <S  Chatham  Railway. 

THE    CONTINENT 


Four    Royal     Mail    Routes 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


DOVER 
OSTEND. 


QUEENBORO 
FLUSHING. 


LONDONPARIS    IN    LESS    THAN    SEVEN     HOURS, 

Five  Services  Daily  in  Each  Direction. 
NEW       EXPRESS       AFTERNOON       DINING       CAR       SERVICE 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in  Each  Direction. 

Flushing  Royal    Mail    Route  to  Germany,  etc. 

Two  Services  Daily  in  Each  Direction. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d. 


VINCENT  W.  HILL,  Cc. 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some* 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leakages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  know  what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  which  are  dictated  by  our  experience  as 
necessary.      Not  only  this,  but  we  start   the  new  methods   and  see  them   through. 

If  you  are  reorganizing  we  can  save  you  much  time  and  trouble.  You  are 
invited    to    write   in    the  first    instance   to— 


"BUSINESS    ENGINEER."   c/o   "Pages   Weekly," 

Clun    House,    Surrey    Street,    Strand,    London,   W.C. 
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WAOS  ILU 


"Take  the  bull  by  the  horns," 

Or  in  plain  English  overhaul  your  advertising  department. 
Do  YOU  believe  in  unlucky  days  ?     WE  used  to— we  don't  now. 

In  those  days  we  wore  unknown,  _  -v- 

NOW  we  ADVERTISE.  -v,  -^  t 


To  convince  you  of  the 

statement  sample  our 

HIGH-CLASS 
PRINTING 

for 

ENGINEERS. 

I    class 
of  work  . 

such  a  manner  that  it 
will  be  a  revel  1 


We  aire  Experts. 

NEERS 
PRINTING 

1]  R   FORTE. 

■  ?    If  not, 
Atlantic   Press   Ltd., 

\\  eymonth  Street, 
Manchester,  s.i: 
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Magnesia   Coverings 

JOR 

StEUm  Pipes  &  Boilers. 

Said  for  Descriptive  Pamphlet  to  the  Sole  Manufacturer,  in  Europe. 

MAGNESIA  COVERINGS,  Ltd., 

WASHINGTON    STATION, 


*J^Lj£C&  COUNTY  DURHAM. 

retegrams:    "CHEMICAL,"     WASHINGTON  STATION. 
Nat.  Telephone:  No.  /;;;  NEWCASTLE. 
AGENTS:- 

HOBDELL.  WAY  &  CO.,  LTD..         63,  CRUTCHED  FRIARS  LONDON.  E.C 

53,  DERBY  ROAD,  LIVERPOOL. 

38,  WELL    STREET.  BRADFORD 

WALMERSLEY  ROAD.  BURY 
19    ROYAL  EXCHANGE  SQUARE,      GLASGOW. 


THOMAS  ANDERSON, 
HICKSON'S  LTD.. 
W.  A.  PLATT  &  SON, 
PETER  FERGUSON. 


W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole     Makers     of    the     .     . 

"WESTERN"  DOUBLE 
FACED  VALVE. 


ROOFS, 

BRIDGES, 
GIRDERS, 
STRUCTURAL 
RON    WORK, 
TANKS,    Gc. 


Work»- 

Huddersfield. 

London  Offic 

11,  Victoria 
Street,  S.W 
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RICHARD  GARRETT  &  SONS, 


Portable  and  Semi- 

Portable  Engines. 
Threshing  Machinery. 
Road  Locomotives. 
Traction  Engines. 
Boilers  of  all 


Road  Rollers. 
Stationary  Engines. 
Winding  Engines. 


Engineers  & 
Boilermakers, 

R.S.O. 

England. 

Established  1778. 


Single-Cylinder  Road     Roll 


0   .  JOSEPH  BOOTH  &  BROS. 

electrical  and  IHecnanical  engineers, 

...  Rodley,  LEEDS. 

Makers    of    Dynamos,    Motors, 

Electric  <S  Steam  Cranes. 


Telegrams  : 
■CRANES,  RODLEi 


ENCLOSED    MOTOR. 


Inquiries 
Solicited. 


THREE-MOTOR  ELECTRIC  OVERHEAD  CRANE. 

Cranes  Capstans.  Winding    Machines. 

Makers  to  Home,   Colonial,    and  Foreign  Oovernmetiis,    and  all  Leading  Firms. 
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EDINBURGH. 


Bruce  Peebles  &  Co.,  Ltd., 

"  OLYPHASE 


P. P.P.  l,000-HP.  Three-phase  Generator 


LAIMT. 


CONTRACTORS  TO  HIS  MAJESTY'S   AND  OTHER   GOVERNMENTS. 


James  Fairley  g  Sons, 


General   Steel    Manufacturers, 
and    SPECIALISTS    in      .       . 


TOOL  STEELS 


illed    Self-hardening  Steel. 


Fairleys  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Marheti.  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  G  SONS' 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,  and 


should   be  addressed  to   the  Head  Of/Ices  : 


OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


^fJ5rjL\^^^©S^lSlTOi3iM 


John  Purden  &  Sons, 


LAMBHILL    FORGE, 

By   MARYHILL 

GLASGOW. 


Makers  of  Marine  and  other  Forgings. 
rough  turned  or  finished.  Tail-Cnd 
Shafts,  Buift  Rudders  and  Crank  Shafts, 
finished    complain. 


